V 


LIBRARY 


iUeira  gtfwol  of  i&tcirtrtne* 


Entered  y^^^T  184^ 
Allowed  for  Reading, — two  weeks. 


Forfeiture  per  day  for  keeping  it  beyond 
the  Time,  Id. 

If  any  book  taken  out  of  the  Library  be 
lost  or  injured,  the  person  in  whose  name  it  is 
entered,  shall  pay  the  value  of  it,  and  if  the  book 
be  one  of  a  set,  he  shall  take  the  remaining 
volumes,  and  'pay  for  the  whole,  or  otherwise 
make  the  set  complete. 


8TORE  (\ 


LEEDS  UNIVERSITY  LIBRARY 
Special  Collections 


Classmark: 


30106019568160 


VELPEAU'S 
ANATOMY  OF  REGIONS. 


TRANSLATED  FROM  THE  FRENCH. 


BY 


HENRY  HANCOCK, 


LECTURER  ON  PRACTICAL  AND  SURGICAL  ANATOMY  AT  THE  WESTMINSTER 
HOSPITAL  SCHOOL  OF  MEDICINE,  AND 
SURGEON  TO  THE  ROYAL  UNIVERSAL  INFIRMARY  FOR  CHILDREN. 


PRINTED  FOR 


LONGMAN,  ORME,  BROWN,  GREEN,  AND  LONGMANS, 

PATERNOSTER-ROW. 

1838. 


'mum  113103* 

80331 49  UttBMaQ 


London  : 
Printed  by  A.  Spottiswoode* 
New- Street- Square. 


In  preparing  the  following  Treatise,  it  has  been  my 
desire  to  furnish  the  Student  with  a  complete  Work 
on  the  Anatomy  of  Regions,  restrained  within  such 
limits  as  would  make  it  available  to  all  Members  of 
the  Profession.  This  will  account  for  the  omission  of 
the  Plates,  and  that  portion  of  the  original  which  treats 
of  General  Anatomy.  It  has,  also,  been  my  endeavour, 
whilst  I  rendered  the  translation  as  literal  as  the  various 
idioms  permitted,  to  give  the  descriptions  as  clearly 
and  simply  as  possible :  if  I  have  succeeded,  I  am 
satisfied. 

Henry  Hancock. 

Barley  Street,  1st  Feb.  1838. 


Digitized  by  the  Internet  Archive 
in  2015 


https://archive.org/details/b21505858 


ERRATA. 


The  words  Eustachian,  Meibomian,  &c.  should  have  been  com- 
menced with  capital  letters. 

Page    66,  line  10,  for  feramen  read  foramen 
88,  —  44,  for  rotunda  read  rotundum 
103,  —  37,  for  pyrotidean  read  parotidean 
125,  —  22.  25,  for  supra-scapula  read  supra-scapular 

161,  —    6,  for  Dupuyilen  read  Dupuytren 

162,  —    4,  for  Cuiveilher  read  Cruveilhier 
173,  —  31,  for  mammas  read  mamma 

1 80,  —  47,  for  phthisises  read  phthisis 
190,  —  13,  for  in  any  read  any 
238,  —  11,  for  iliac  into  read  into 
238,  —  12,  for  fossa  read  iliac  fossa 
251,  —  39,  for  cholidicus  read  choledocus 
258,  —    4,  for  Brumer's  read  Bruner's 
278,  —  25,  for  Highmoreanum  read  Higlimorianum 
286,  —  22,  for  Aponeuroses,  described    read  Aponeuro- 
ses*— Described 
342,  —  14,  for  with  read  without 
364,  —  41,  for  to  read  on 
415,  —  38,  for  and  pass  read  pass 
437,  —  39,  for  poplitial  read  popliteal 
443,  —  39,  for  Mance  read  Manec 


ANATOMY  OF  REGIONS 


CHAPTER  FIRST. 

OF  THE  TRUNK. 

The  trunk  is  composed  of  four  principal  portions ;  the  head, 
neck,  chest,  and  abdomen.  Considered  as  separated  from 
the  extremities,  its  greatest  diameter  is  at  the  middle  of  the 
thorax,  or,  in  some  females,  at  the  pelvis.  In  general  a  little 
flattened,  its  four  planes  incline  more  or  less  towards  the  neck. 
Its  length,  comprehending  about  half  of  the  entire  height  of 
man,  varies  much  less  than  that  of  the  extremities.  The  differ- 
ence in  this  respect  is  so  great,  that  the  trunk  of  an  individual 
of  four  feet  and  a  half  high,  frequently,  equals  that  of  a  tall 
man. 

The  skin  is  commonly  covered  with  hair  on  the  anterior 
region  of  the  trunk,  and  the  lower  portion  of  the  pelvis.  In- 
creasing in  thickness,  as  it  proceeds,  posteriorly,  from  the  ribs, 
it  thus  explains  why  furuncula  and  anthrax  are  so  frequent  on 
the  back. 

Protected  by  the  garments  from  the  action  of  the  atmosphere 
and  rays  of  light,  it  is  naturally  less  coloured  than  that  of  the 
face  and  other  exposed  parts ;  but  this  also  depends,  in  a  great 
measure,  upon  the  comparatively  small  number  of  vessels  it  re- 
ceives; a  circumstance  which,  in  some  degree,  enables  it  to  resist 
the  attacks  of  inflammation  and  erysipelas. 

The  subcutaneous  tissue,  thin  and  purely  lamellated  in  some 
points,  is  thick  in  others,  and  occasionally  filamentous.  It  is, 
therefore,  subject  to  all  the  varieties  of  phlegmonous  and  erysi- 
pelatous inflammations ;  and  being  covered  with  very  strong 
and  thick  integuments,  its  abscesses  often  acquire  considerable 
magnitude.  The  arteries,  veins,  and  nerves  are  entirely  un- 
important ;  consequently,  wounds  and  operations  are  never  suc- 
ceeded by  hemorrhage,  nor  neuralgic  affections. 

The  superficial fascia  and  aponeuroses  vary  so  much  in  density, 
that  the  division  of  inflammations  and  abscesses,  into  superficial 
and  deep,  is  not  equally  practicable  at  all  points. 

Although  some  of  tne  muscles  of  the  trunk  (the  recti  muscles 
of  the  abdomen  and  neck,  for  instance,)  have  sheaths,  yet  many 
are  without.  Their  flattened  or  ribbon-like  shape  prevents 
their  direction  being  distinguished  externally ;  but  incisions  in 
*  B 


2 


THE  TRUNK. 


them  are  comparatively  free  from  danger,  from  the  extent  to 
which  their  deep  surfaces  adhere  to  the  skeleton. 

The  vessels  and  nerves  form  two  classes.  The  former  ramify 
on  the  surface,  or  in  the  substance,  of  the  walls  of  the  visceral 
cavities,  and  being  rarely  of  any  magnitude,  the  only  incon- 
venience resulting  from  their  division  is  the  difficulty  expe- 
rienced in  exposing  and  securing  them,  in  the  substance  of  the 
muscles.  The  latter,  situated  within  the  cavities  themselves,  are 
of  great  size,  and  give  rise  to  considerable  apprehension  in  severe 
penetrating  wounds. 

The  skeleton  of  the  trunk,  composed,  superiorly,  of  a  solid 
cavity,  inferiorly,  of  a  kind  of  girdle,  in  the  middle,  of  bony 
and  cartilaginous  arches,  completed  between  the  ribs,  from  the 
chin  to  the  sternum,  and  from  the  ensiform  cartilage  to  the 
pubes,  by  soft  parts,  is  formed,  in  a  great  measure,  by  the  spine, 
situated,  posteriorly,  in  the  median  line. 

The  vertebral  column  serving  as  a  pivot  for  the  rest  of  the  body, 
sustaining  the  weight  of  all  the  other  portions,  situated  between 
the  numerous  and  powerful  muscles  which  retain  it,  posteriorly, 
and  the  whole  of  the  viscera  which  draw  upon  it,  anteriorly, 
is  naturally  predisposed  to  contract  the  different  diseases 
common  to  the  osseous  system.  The  spongy  nature  of  the 
bodies  of  its  bones,  the  number  and  size  of  their  veins,  the 
extent  of  their  cellular  and  medullary  membranes,  fully  explain 
the  frequent  occurrence  of  ramolissement,  suppuration,  caries, 
necrosis,  and  consequent  gibbosity  and  curvature.  Its  perios- 
teum and  ligaments  being  very  elastic,  and  continually  upon 
the  stretch,  easily  become  inflamed  ;  thence  the  origin  of  super- 
ficial caries  and  abscesses,  arising  from  congestion. 

The  intervertebral  fibro-cartilaginous  pads  are  much  stronger 
than  analogous  substances  at  other  parts  of  the  body ;  and  so 
firmly  are  they  attached  to  the  vertebrae,  between  which  they 
are  placed,  that  they  rarely  separate,  without  dragging  away  a 
portion  of  bone  with  them. 

The  other  articulations  of  the  spine  are  not  sufficiently  mobile, 
or  complicated,  to  require  a  separate  description.  The  direction 
of  their  spinous  and  transverse  processes,  the  power  of  their 
yellow  ligaments,  joined  to  the  predisposition  already  mentioned, 
render  their  luxation  almost  a  matter  of  impossibility,  and  their 
fracture  extremely  difficult. 

The  canal  containing  the  cord,  the  origin  of  nearly  all  the 
nerves  of  locomotion,  cannot  undergo  any  extensive  alteration 
of  form  without  causing  symptoms  of  paralysis ;  consequently, 
this  is  the  result  most  to  be  dreaded  from  luxation,  fracture, 
curvature,  or  tumours  extending  into  its  interior.  This  canal, 
continuous  with  the  cavity  of  the  cranium,  invested  by  very 
fine  cellulo-adipose  tissue,  large  veins,  long  bands  of  ligament, 
and  the  three  membranes  of  the  cord,  is  easily  implicated  in 
surrounding  inflammations,  which  penetrate  and  rapidly  involve 
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its  whole  extent.  It  equally  allows  pus  and  other  liquids  to 
collect,  which  becoming  diffused,  and  reaching  the  brain,  cause 
almost  instantaneous  death. 

Protected  anteriorly,  in  a  great  measure,  by  the  bones  them- 
selves, against  the  action  of  the  viscera,  posteriorly,  by  the 
vertebral  lamellae  and  articular  processes,  the  spinal  marrow 
can  scarcely  be  injured,  unless  the  continuity  of  its  bony  canal 
be  destroyed. 

The  same  may  be  said  of  the  nerves,  whilst  in  the  inter- 
vertebral foramina;  but  the  position  of  the  aorta,  anteriorly, 
explains  how  aneurisms  may  compress  the  spinal  marrow,  after 
causing  absorption  of  the  intervening  bones. 

As  the  whole  of  the  movements  of  this  part  depend  upon  the 
multijides  spince  muscle,  or  the  fleshy  mass  filling  up  the  vertebral 
groove,  it  is  the  principal  agent  in  the  various  malformations 
which  occur.  Attached  to  the  tubercle  of  the  articular  pro- 
cesses, inferiorly,  and  near  the  angles  of  the  ribs,  superiorly,  its 
external  portion,  the  longissmus  dorsi,  cannot  act  without  drawing 
the  body  backwards ;  at  the  same  time,  uniting  with  the  sacro- 
lumbalis  (which  also  acts  upon  the  spinous  processes),  it  causes 
lateral  curvatures  whenever  f^ere  is  a  tendency  to  mollities 
ossium.  These  muscles,  moreover,  are  so  thick  and  so  com- 
pressed against  the  bones,  that  the  vertebral  canal  is  completely 
guarded. 

The  depth  of  the  vertebral  canal,  its  relation  with  the  pre- 
ceding muscles,  and  the  inequalities  of  its  posterior  region, 
render  access  to  it  extremely  difficult.  On  this  account 
Messrs.  Tyrrell  and  Cline  have  been  much  blamed  for  trephin- 
ing on  this  part,  for  the  purpose  of  removing  fractured  portions 
of  bone.  This,  however,  did  not  prevent  Smith,  of  America, 
from  excising  portions  which  had  for  several  years  caused  com- 
pression of  the  spinal  marrow ;  and,  consequently,  as  there  are 
neither  arteries,  veins,  nor  nerves  of  any  importance,  and  only 
muscles  to  be  cut  through  or  displaced,  Tyrrell's  operation 
should  be  essayed  in  those  accidents  where  there  is  evident 
depression,  and  consequent  pressure  upon  some  one  point  of  the 
cord. 

This  succinct  analysis  of  the  constituent  elements  of  the 
trunk  explains  how  the  slightest  injuries  may  lead  to  the  most 
serious  consequences,  from  the  inflammation  and  pus  pene- 
trating from  the  exterior  to  the  interior  of  the  vertebral  column. 
The  cellular  tissue  and  small  vessels  render  this  accident  of  still 
more  frequent  occurrence  in  the  cranium,  thorax,  and  abdomen. 
The  importance  of  the  organs  contained  in  these  large  cavities 
naturally  alarms  us  for  the  consequences  of  wounds  penetrating 
them ;  although  one  of  the  first  portions  distinguishable  in  the 
foetus,  the  vertebral  column,  is  one  of  the  last  which  attains 
perfection  after  birth.  As  its  anterior  cylindrical  portion 
offers  great  solidity  from  the  commencement,  it  is  habitually, 
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posteriorly,  in  the  direction  of  its  protecting  arches  (which  never 
close  until  a  later  period),  that  tumours  proceeding  from  the 
canal  present  themselves.  When  the  membranous  sheath  in 
which  the  marrow  is  developed  becomes  filled  and  distended  by 
serum,  the  lamellae  will  not  only  remain  incomplete,  but  may 
even  disappear  altogether,  if  this  distension  increases  after  the 
formation  of  their  temporary  cartilage.  It  is  thus  that  the 
spinal  canal  becomes  reduced  to  a  mere  gutter,  either  in  one 
portion,  or  in  its  whole  extent,  producing  spina  bifida.  The 
adipose  cellular  tissue,  external  to  the  dura  mater,  becoming 
the  seat  of  fatty  or  hydatid  tumors,  may  be  mistaken  for  this 
latter  affection,  producing  groundless  fears,  and  preventing 
resort  to  the  proper  means  of  cure. 

SECTION  FIRST. 

OF  THE  HEAD. 

The  cephalic  extremity  of  the  trunk,  composed  of  the  cranium 
and  face,  surmounts  the  spine  in  such  a  manner,  that  it  requires 
the  continual  effort  of  the  muscles  situated  in  the  posterior 
cervical  region  to  prevent  its  falling  forwards. 

The  size  of  the  head,  the  importance  of  the  organs  which  it 
encloses,  the  numerous  pieces  of  which  it  is  composed,  suf- 
ficiently explain  the  frequency  of  its  affections,  and  the  number 
of  operations  practised  upon  it.  Very  distinct  and  large  during 
the  early  period  of  utero-gestation,  it  may  increase  too  rapidly, 
or  otherwise,  in  its  whole  extent  or  in  part ;  whence,  a  cer- 
tain number  of  monstrosities,  either  from  malformation  through 
excess  of  organization,  or  from  arrest  of  developement.  The 
brittleness  of  its  tissue  allows  of  its  separation  from  the  body, 
and,  doubtless,  this  is  the  origin  of  acephaloids.  The  fcetus, 
depending  upon  the  cord  for  its  existence,  may  be  deprived  of 
the  head,  neck,  and  even  a  portion  of  the  chest,  by  their 
insensibly  dissolving  in  the  liquor  amnii,  without  the  rest  of  its 
developement  being  interrupted.  Among  the  facts  which  I 
have  observed,  there  are  several  which  appear  to  me  to  place 
the  justice  of  this  view  of  the  question  beyond  a  doubt,  and 
prove  that  we  should,  in  a  great  number  of  monstrosities,  attri- 
bute the  malformation  to  it,  rather  than  to  any  arrest  of  de- 
velopement. A  little  later,  after  the  third  month,  the  softness 
of  its  bones,  and  the  tenuity  of  its  membranes,  permit  its  being 
moulded  to  any  form,  or  compressed  or  elongated,  without 
danger,  and  of  its  being  returned  to  its  proper  shape  after 
birth. 
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CHAPTER  SECOND. 

OF  THE  CRANIUM. 

The  cranium  forms  at  least  two  thirds  of  the  head.  It  is 
continuous  with  the  spine,  of  which  it  is  considered,  by  some 
anatomists,  as  being  merely  an  increased  developement,  composed 
of  numerous  vertebrae.  More  regularly  oval  than  the  head,  being 
longer  posteriorly  than  anteriorly,  both  in  its  vertical  and  trans- 
verse diameter,  it  is  naturally  most  liable  to  fractures  in  the 
former.  Externally,  its  anterior  portion  belongs  to  the  face. 
The  whole  of  its  inferior  surface,  or  base,  is  concealed  by  the 
face,  and  the  superior  extremity  of  the  neck,  with  which  it 
unites.  Internally,  it  presents  a  cavity,  the  vault  or  roof  of 
which,  invested  by  dura  mater,  folding  in  upon  itself,  in  the 
median  line,  forming  the  falx  cerebri  and  cerebelli,  and  after- 
wards, horizontally,  the  tentorium  cerebelli,  is  traversed  by  various 
grooves,  either  for  sinuses  or  arteries,  and  presents  irregularities, 
corresponding  to  the  convolutions  of  the  brain. 

Its  base,  divided  into  three  fossae,  the  orbito-ethmoidal,  spheno- 
temporal,  and  occipital,  is  perforated  by  openings,  for  the  passage 
of  nerves  and  vessels.  Its  position,  and  the  nature  of  the  bones 
composing  it,  render  it  the  common  seat  of  fractures  of  the  head 
from  percussion.  As  it  is  quite  incompressible,  the  reduction 
of  its  diameters  during  labour  should  never  be  attempted. 
From  its  relation  to  the  base  of  the  brain,  and  the  nerves  arising 
from  it,  exostosis  and  all  other  diseases  are  incomparably  more 
dangerous  here  than  in  the  vault  of  the  cranium. 

The  hair,  which  covers  the  greater  portion  of  the  cranium, 
interferes  in  the  treatment  of  its  wounds,  either  by  getting  be- 
tween their  edges,  or  by  adhering  to  the  plasters,  causing  irri- 
tation at  each  dressing.  It  is  therefore  necessary,  that,  in  all 
cases  of  wounds  of  this  part,  the  integuments  be  carefully 
shaved,  which  allows  the  sutures  to  be  traced,  and  facilitates 
the  diagnosis  of  fractures.  This  portion  of  the  head  presents 
three  regions ;  the  frontal,  tempo ro -parietal,  and  the.  occipital, 
which  we  will  now,  successively,  examine. 

SECTION  FIRST. 

FRONTAL  REGION. 

Externally,  each  frontal  region  presents  a  transverse  depres- 
sion, and  in  the  centre  a  rounded  prominence,  receiving  the 
names  of  frontal  protuberance  and  depression;  more  interiorly, 
another  depression,  which  is  triangular,  and  descends  between 
the  eyebrows  to  the  root  of  the  nose ;  internally,  the  veins, 
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and  their  branches;  superiorly,  the  hair,  the  extent  of  which 
varies  in  different  individuals. 

The  skin  of  the  forehead,  in  both  sexes,  is  thin  and  smooth 
during  infancy,  and  the  earlier  periods  of  life,  but  it  frequently 
becomes  marked  by  transverse  wrinkles,  at  its  inferior  portion, 
in  more  advanced  age. 

Superiorly,  and  externally,  it  is  smooth  and  thicker,  containing 
the  bulbs  of  the  hair,  and  numerous  sebaceous  glands.  The 
hair  generally  pierces  it  obliquely,  forwards  and  outwards, 
whence  its  tendency  to  follow  one  or  the  other  of  these  direc- 
tions, as  it  descends  towards  the  face. 

The  cellulo-adipose  tissue,  situate  between  the  occipito-frontalis 
muscle  and  the  skin,  is  commonly  very  thin  anteriorly;  its 
structure  is  dense  and  compact,  having  the  adipose  cellules 
closely  applied  one  to  the  other,  especially  opposite  the  temples, 
where  they  sometimes  form  a  thick  lamella.  The  intimate 
union  of  this  membrane  with  the  two  layers  between  which  it 
is  placed,  explains  why  wounds  of  the  integuments  at  this  situ- 
ation are  accompanied,  so  frequently,  by  erysipelatous  inflam- 
mations, and  why  tumours  are  ordinarily  circumscribed,  glo- 
bular, or  flattened.  In  all  cases,  as  the  subcutaneous  layer  of 
the  forehead  becomes  thinner  inferiorly,  ecchymosis  often  pro- 
ceeds to  a  great  extent  at  the  side  of  the  orbits.  Finally,  the 
roots  of  the  hair,  and  sebaceous  follicles,  are  contained  within  it. 

Muscles  and  aponeurosis. — The  muscles  of  the  frontal  region 
are,  inferiorly,  a  very  small  portion  of  the  orbicularis  palpe- 
brarum, more  superiorly,  the  occipito-frontalis,  thicker  in  the 
middle  and  inferiorly,  where  it  covers  the  whole  of  the  bone. 
The  fibres  of  this  latter,  being  parallel,  produce  in  contracting 
the  transverse  wrinkles  of  that  region.  It  appears,  moreover^ 
that  they  are  developed  on  the  epicranial  aponeurosis,  which  is 
thin  and  cellular  beneath. 

Superiorly,  and  posteriorly,  the  aponeurosis  is  strong  and 
fibrous,  and  is  with  great  difficulty  separated  from  the  subcu- 
taneous layer ;  as,  on  the  contrary,  these  unite  to  the  pericra- 
nium, externally  and  inferiorly,  through  the  medium  of  very 
loose  cellular  tissue,  pus  and  other  formations  infiltrate  and 
spread  between  them,  instead  of  becoming  circumscribed  tu- 
mours. This  peculiarity  should  be  borne  in  mind,  when  we 
would  determine  the  nature  and  danger  of  diseases  attacking 
the  frontal  regions. 

The  pericranium  presents  nothing  of  any  importance  in  this 
region.  We  have  already  observed  its  relation  with  the  muscle ; 
it  is  united  to  the  bone  by  cellular  tissue,  which  is  rather 
lamellous  than  filamentous,  so  that  it  may  be  easily  separated 
from  the  skull,  in  those  points  where  there  are  no  sutures. 

The  arteries,  branches  of  the  supra-orbital,  the  trunk  of  which 
is,  at  first,  situated  between  the  orbicular  and  frontal  muscles, 
ramify  in  the  subcutaneous  layer ;  the  anterior  division  of  the 
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superficial  temporal  also  forms  numerous  anastomoses  with  the 
preceding.  Their  investing  membrane  is  so  compact,  that  there 
is  difficulty  in  securing  and  tying  them ;  compression,  therefore, 
is  preferable  to  the  ligature;  but  if  we  are  constrained  to  em- 
ploy the  ligature,  on  account  of  the  acute  pain  caused  by  com- 
pression, or  otherwise,  the  tenaculum  will  be  found  the  most 
convenient  instrument.  In  the  pericranium,  we  only  meet  with 
the  minute  capillary  branches  of  the  deep  temporal  veins.  Inter- 
nally, near  the  median  line,  is  situated  the  facial  vein,  which  is 
sometimes  wanting,  or,  on  the  contrary,  there  are  occasionally 
two  or  three.  As  it  is  sometimes  very  large,  in  old  people,  the 
ancients  frequently  opened  it  in  diseases  of  the  head.  It  ap- 
pears to  me,  that  this  operation  is  too  much  neglected  in  the 
present  day,  for,  in  fact,  this  vein  carries  the  blood,  from  the 
anterior  half  of  the  cranium,  to  the  root  of  the  nose.  Phle- 
botomy here,  therefore,  has  the  immediate  effect  of  emptying 
the  vessels  of  the  scalp.  Situated  between  the  dermisfand  the 
cellulo-adipose  layer,  this  vessel  is  unaccompanied  by  any 
artery,  and  can,  therefore,  be  attained  without  danger  to  any 
organ  of  importance.  The  other  veins  accompany  the  arteries, 
and  present  nothing  remarkable ;  and  it  need  only  be  observed, 
that  some  of  them  traverse  the  frontal  and  fronto-parietal 
sutures,  to  empty  themselves  into  the  longitudinal  sinus.  They 
are  generally  small,  and,  possessing  no  valves,  may  serve  for  the 
abstraction  of  blood,  from  the  interior  of  the  cranium,  if  cup- 
ping glasses  or  leeches  are  applied  upon  corresponding  points. 
It  was  for  this  reason  that  Santorini  named  them  emissary 
veins. 

The  lymphatics  are  but  few,  and  as  yet  little  understood. 
They  pass  into  the  parotid  glands ;  thus,  diseases  of  the  frontal 
region,  in  some  instances,  are  accompanied  by  swelling  of  the 
glands,  in  the  neighbourhood  of  the  ear.  There  are,  moreover, 
some  few  situated  in  the  face,  which  may,  under  similar  circum- 
stances, cause  swelling  of  the  sub-maxillary  gland. 

The  nerves  are  derived  from  the  fifth  pair  and  the  facial. 
The  internal  frontal  branch,  piercing  the  epicranial  aponeurosis, 
ramifies  in  the  muscle,  particularly  in  the  inner  half  of  the 
region.  The  external  frontal,  or  superciliary  branches,  on  the 
contrary,  spread  in  the  aponeurosis  of  the  one  part,  and  in  the 
pericranium  of  the  other,  so  that  their  form  is  flattened.  Ra- 
mifying, principally,  towards  the  temple,  they  anastomose  with 
some  twigs  of  the  facial,  near  the  external  orbital  process,  whilst, 
posteriorly,  they  unite  with  the  superficial  temporal,  derived 
from  the  auricular  branch  of  the  inferior  maxillary. 

The  skeleton,  in  this  region,  only  comprehends  the  convex,  or 
cranial  portion  of  the  os  frontis. 

The  external  orbital  process,  easily  fractured  on  account  of 
its  prominence,  is  situated  externally,  and  gives  origin  to  the 
semicircular  line  of  the  temporal  fossa.  In  some  instances,  there 
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is  a  vein  situated  in  its  substance;  consequently  perforation  of 
the  cranium  at  this  point  may  cause  considerable  hemorrhage. 
Internally,  corresponding  to  the  median  line,  is  the  nasal  promi- 
nence, more  developed  in  adults  and  old  men  than  in  women 
and  children ;  thus,  in  the  latter  the  forehead  is  more  uniform, 
and  the  root  of  the  nose  less  sunken.  An  oblique  fissure  from 
below,  upwards  and  outwards,  separates  it  from  the  supra-orbital 
arch.  The  superciliary  prominence  forms  the  anterior  wall  of 
the  frontal  sinuses.  As  these  sinuses  are  invested  by  a  mem- 
brane which  communicates  with  the  nares,  muco-puriform  or 
other  matter  may  by  chance  pass  from  the  nose  through  an 
accidental  opening  in  the  forehead,  and  lead  to  the  belief  that 
it  flows  from  the  cranium.  Another  mistake  may  also  occur, 
from  discharge  of  pus,  possessing  the  character  of  brainy  mat- 
ter, from  the  sinus  into  the  nose.  From  its  communication 
with  the  nasal  fossae,  and  the  character  of  its  secretions,  wounds 
and  othqr  diseases  perforating  the  anterior  wall  commonly  give 
rise  to  fistulae,  which  are  with  difficulty  cured. 

In  consequence  of  the  unequal  separation  of  the  two  lamellae 
of  the  frontal  sinuses,  we  should,  as  far  as  possible,  avoid  tre- 
phining over  them,  as  the  crown  of  the  instrument  may  wound 
the  meninges,  or  the  brain  itself,  before  the  perforation  of  the 
bone  is  completed ;  nevertheless,  in  cases  of  necessity,  the  cra- 
nium may  be  perforated  in  this  situation,  without  injury  to  its 
membranes,  by  taking  the  precaution  of  sawing  the  first  bony 
layer  with  an  instrument  having  a  larger  crown,  and  the  second 
with  a  smaller,  as  was  the  practice  of  M.  Larrey.  We  should 
also  note,  with  regard  to  the  trephine,  that,  in  some  instances, 
the  frontal  sinuses  extend  as  far  as  the  external  orbital  pro- 
cesses, or,  posteriorly  and  superiorly,  as  far  as  the  parietal  bone, 
whilst  in  others  they  are  wanting.  These  dispositions  prevent 
a  correct  judgment  being  formed  of  the  size  of  the  anterior 
portions  of  the  brain  by  the  exterior  of  the  cranium.  When 
fluids  collect  or  tumours  are  developed  in  these  sinuses,  their 
posterior  lamella,  being  the  thinnest,  yields  first,  quickly  causing 
pressure  on  the  brain. 

Above  the  preceding  prominences  the  frontal  bone  presents 
a  groove,  corresponding  to  the  cutaneous  depression  mentioned 
at  the  commencement ;  more  superiorly  is  remarked  the  frontal 
eminence,  more  or  less  prominent,  and  depending  upon  the 
degree  of  convexity  or  thickness  of  the  bone  itself.  It  may 
become  depressed  in  old  age  by  the  absorption  of  the  diploe, 
from  disease  or  otherwise. 

Relative  position. — In  consequence  of  this  arrangement  we 
find,  from  before  backwards. 

1.  The  skin. 

2.  A  dense  cellular  adipose  layer,  enclosing  the  principal 
vessels. 

3.  The  orbicularis  palpebrarum,  corrugator  supercilii,  and 
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frontal  muscles,  or  the  aponeurosis,  grooved  by  the  internal, 
and  some  branches  of  the  external,  frontal  nerves. 

4.  The  pericranium,  and  branches  of  the  latter  nerve. 

5.  The  frontal  bone. 

6.  The  dura  mater,  and  the  apex  of  the  brain. 

7.  In  the  median  line  the  root  of  the  nose,  afterwards  deeper 
seated,  the  frontal  crest,  and  the  falx  cerebri,  which  should 
be  carefully  avoided  in  trephining.  As  there  are  no  arteries 
of  any  consequence  situated  between  the  bone  and  the  dura 
mater,  there  is  no  fear  of  hemorrhage  in  operations  performed 
upon  the  forehead.  It  should,  moreover,  be  understood,  that 
one  of  the  frontal  eminences  may  be  more  prominent  than 
the  other,  and  lead  to  the  presumption  of  fracture ;  the  arterial 
or  nervous  grooves  being  deeper  than  usual  may  also  tend  to  the 
same  error.  These  two  peculiarities  were  met  with  in  the  same 
subject,  in  Dec.  1831,  at  the  Hopital  de  la  Pitie.  The  man 
had  one  of  the  frontal  eminences  sensibly  depressed  and 
obliquely  grooved  by  a  very  evident  fissure ;  the  post-mortem 
examination  proved  that  he  had  a  fracture  also,  but  not  at  this 
point. 

SECTION  SECOND. 

TEMPO RO-PARIETAL  REGION. 

Externally,  between  the  ear  and  the  frontal  region,  above 
the  zygoma,  is  situated  sometimes  a  convexity,  sometimes  a 
hollow,  according  to  the  stoutness  of  the  subject  and  the  size 
of  the  temporal  muscle.  Above  the  temporal  fossa  we  find  a 
rounded,  large,  and  regular  eminence;  this  is  the  parietal 
prominence. 

The  skin  is  very  thin,  elastic,  and  adheres  but  slightly  through 
the  whole  of  the  lower  part  of  this  region.  Anteriorly  to  the  ear, 
approaching  the  external  orbitar  process  it  adheres  more  inti- 
mately to  the  adipose  layer ;  it  is  free  from  hair.  Posteriorly, 
and  superiorly,  it  gradually  becomes  thicker,  and  assumes  a 
character  similar  to  that  of  the  superior  portion  of  the  forehead. 
The  hair  with  which  it  is  covered  penetrates  it  obliquely,  so 
that  those  in  the  middle  descend  towards  the  ear;  those 
anteriorly,  on  the  side  of  the  face ;  and  the  posterior,  towards  the 
neck.  They  become  grey  here  sooner  than  elsewhere,  whence 
the  name  temples  (tempora). 

Inferiorly,  the  cellulo-adipose  layer  lies  upon  a  dense  fibro-cellu- 
lar  membrane,  which  is  thickest  posteriorly,  supporting  the  three 
auricular  muscles.  This  latter  may  be  considered  as  the  super- 
ficial fascia  of  the  temporal  region ;  the  superficial  vessels  and 
nerves  ramify  in  its  substance.  Passing  beneath  the  integu- 
ments, it  becomes  lost  in  the  dense  compact  tissue,  separating 
them  from  the  epicranial  aponeurosis. 
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Aponeuroses,  —  These  may  be  considered  as  three ;  the  super- 
ficial, or  common,  the  zygomatic,  or  temporal,  and  the  temporo- 
maxillary. 

Superficial  aponeurosis,  —  Above  the  temporal  fossa  this  apo- 
neurosis is  strong,  thick,  and  inelastic.  Its  relations  with  the 
pericranium  and  integuments  being  similar  to  those  of  the 
frontal  region,  the  same  surgical  considerations  occur  here  as 
in  that  situation.  Its  dense  unyielding  texture,  pressing  upon 
collections  of  matter  formed  beneath  it,  causes  denuding,  or 
even  necrosis,  of  the  bone ;  and  in  inflammation  of  the  subjacent 
cellular  tissue,  its  resistance  to  the  thickening  and  swelling 
accounts  for  the  intense  pain,  and  indicates  the  necessity  of  the 
various  incisions,  usually  practised  in  these  affections. 

Over  the  temporal  fossa  it  is  thinner ;  beneath  the  zygomatic 
arch  it  becomes  confounded  with  the  superficial  fascia,  and 
passes  into  the  parotid  region.  The  branches  of  the  superficial, 
temporal,  and  auricular  arteries,  &c.  ramifying  between  its 
lamellae  inferiorly,  and  anteriorly,  it  is  pierced  by  the  superficial 
temporal  branch  of  the  fifth  pair  of  nerves,  and  is  generally  united 
with  the  zygomato-temporal  aponeurosis,  although  inferiorly  it  is 
separated  from  it  by  fat. 

About  an  inch  from  the  orbit,  and  above  the  zygoma,  these 
two  aponeuroses  are  fixed  by  a  kind  of  pedicle,  in  which  we 
find  several  small  filaments  of  nerves,  branches  of  arteries,  and 
minute  veins,  proceeding  from  the  temporal  fossa. 

Zygomato-temporal  aponeurosis. — Of  an  oval  form,  and  adherent 
to  the  whole  of  the  curved  line  of  the  parietal  bone,  this  aponeu- 
rosis gives  attachment,  on  its  internal  surface,  to  the  superior  five 
sixths  of  the  temporal  muscle,  being  separated  from  it  in  the 
remaining  sixth  by  fat.  It  here  presents  two  laminae,  which  be- 
come confounded  with  the  periosteum  covering  the  two  surfaces 
of  the  zygomatic  arch;  the  fat  separating  these  two  layers,  when 
abundant,  renders  this  point  prominent,  in  the  same  degree  as 
its  absence  produces  a  depression.  Should  suppuration  occur 
between  them,  the  pus  must  be  evacuated  early,  otherwise  the 
abscess  will  extend  to  the  zygomatic  fossa,  the  internal  layer 
being  much  thinner  than  the  external. 

Temporo -maxillary  aponeurosis. — Developed  in  the  form  of  a 
fan  between  the  fleshy  fibres,  of  which  it  forms  the  tendon 
inferiorly,  this  latter  aponeurosis  will  be  described  hereafter 
with  the  muscular  apparatus.  We  shall  only  add,  that  the  fat 
situated  on  the  anterior  border,  becoming  continuous  with  the 
cellular  tissue  of  the  jaw,  not  in  the  ptery go-maxillary  fossa,  as 
stated  by  M.  Gerdy,  but  rather  on  the  anterior  portion  of  the 
zygomatic  arch,  may  also  become  inflamed  and  suppurate,  indi- 
vidually. Its  softness,  in  some  measure  predisposes  it,  to  col- 
lections of  fluids,  and  the  resistance  with  which  it  is  surrounded, 
together  with  the  action  of  the  temporal  muscles,  almost  inevit- 
ably forces  the  morbid  fluids  downwards,  towards  the  jaw.  It 
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therefore  results,  that  abscesses  of  the  temple  may  open  into 
the  mouth,  in  the  same  manner  that  abscesses  of  the  jaw  may- 
point  at  the  temple,  and  open  near  the  external  orbital  angle. 

Muscles.  —  The  frontal  muscle  is  sometimes  prolonged  into 
the  superior  portion  of  this  region;  the  three  auricular  have 
been  noticed,  consequently  it  is  only  the  temporal  which  remains. 
From  the  converging  direction  of  its  fibres,  and  their  insertion 
on  the  central  aponeurosis,  embracing  the  coronoid  process  of 
the  inferior  maxilla,  it  is  generally  admitted,  that  they  should 
be  divided  in  the  form  of  a  V,  in  the  operation  of  trephining. 
This  advice  cannot  lead  to  danger ;  but  the  form  of  the  division 
is  of  little  consequence,  as,  whether  the  fibres  are  cut  trans- 
versely, or  nearly  parallel,  to  the  axis,  the  flap  must  be  raised, 
and  when  once  divided,  we  know  that  muscular  fibre  only 
unites  by  fibrous  cicatrix. 

Arteries.  —  The  superficial  temporal  artery  lies  between  the 
zygomato-temporal  aponeurosis  and  the  superficial  fascia,  so 
that,  when  divided,  it  is  more  easy  to  apply  a  ligature  on  the 
temporal  than  on  the  parietal  portion  of  the  region.  Above 
the  zygoma,  it  is  situated  about  two  or  three  lines  anterior  to 
the  ear ;  it  is,  therefore,  reached  with  facility  in  this  situation,  if 
it  becomes  necessary.  This  position  should  be  borne  in  mind, 
as  caustics,  moxas,  cupping  glasses,  and  leeches  should  only  be 
applied  in  cases  of  necessity,  and  then  with  the  utmost  caution. 
It  may  also  be  more  prudent  to  open  the  temporal  artery  an 
inch  or  two  nearer  the  forehead,  inflammation  occurring  more 
easily,  the  cellular  tissue  being  more  abundant,  the  aponeurosis 
farther  from  the  bone,  and  the  compression  attended  with  more 
pain  inferiorly  than  superiorly  and  anteriorly ;  with  these  pre- 
cautions the  operation  is  easy  and  safe.  The  anterior  branch  of 
the  superficial  temporal  artery  anastomoses  with  the  frontal,  the 
posterior  with  the  branches  of  the  occipital.  As  these  branches 
frequently  unite  among  themselves,  forming  a  complete  network, 
covered  by  the  skin  and  superficial  fascia,  it  becomes  necessary, 
when  one  is  divided,  to  tie  or  compress  both  ends.  Furnished 
by  the  preceding  trunk  in  the  centre  of  the  zygomatic  arch, 
the  middle  temporal  immediately  pierces  the  external  layer  of 
the  zygomato-temporal  aponeurosis,  to  ramify  in  the  adipose 
tissue,  separating  this  from  the  internal  layer ;  afterwards  tra- 
versing this  latter,  to  end  in  the  temporal  muscle,  by  anasto- 
mosing with  the  deep  temporal.  These  latter,  proceeding  from 
the  internal  maxillary,  distribute  their  principal  branches  to  the 
temporal  muscle,  and  the  external  surface  of  its  central  aponeu- 
rosis ;  the  others  lie  on  the  bone,  in  grooves  peculiar  to  them- 
selves. The  anastomoses  of  the  deep  temporal  with  the  branches 
proceeding  from  the  orbit,  account  for  the  swelling  which  arises 
in  the  temporal  fossa,  in  diseases  of  the  eye,  and  vice  versa. 

Veins.  —  There  is  at  least  one  vein  to  each  deep  artery.  The 
anterior  branch  of  the  temporal  artery  has  not  any  when  the 
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facial  exists.  We  find,  in  this  region,  a  very  large  emissary 
vein,  emerging  from  the  cranium  through  the  parietal  foramen ; 
this  will  be  noticed  in  speaking  of  the  bones. 

Lymphatics.  —  These  commonly  accompany  the  arteries ;  the 
superficial  passing  to  the  glands  surrounding  the  ear,  the 
others  to  the  deep  glands  of  the  neck.  Thus,  swelling  of  the 
subcutaneous  lymphatic  glands  indicates  disease  of  the  skin, 
or  the  parts  external  to  the  temporal  aponeurosis,  whilst  disease 
of  the  deeper  seated  parts  causes  swelling  of  the  intermuscular 
cervical  glands. 

The  Nerves  are  very  numerous,  but  unimportant,  as  regards 
operations  in  this  region.  They  are  divided  into  superficial 
and  deep.  The  former  proceed,  first,  from  the  cervical  plexus, 
the  branches  of  which  ramify  in  the  skin  and  subjacent  cellular 
adipose  tissue ;  secondly,  from  the  facial,  the  numerous  fibres  of 
which  accompany  the  arteries  in  the  superficial  fascia,  anasto- 
mosing in  the  frontal  region  with  the  supra-orbital;  thirdly, 
from  the  auricular  branch  of  the  inferior  maxillary,  which 
becoming  the  superficial  temporal,  and  turning  forwards,  follows 
the  same  direction  as  the  facial,  with  which  it  unites  at  every 
point.  The  latter  are  furnished,  first,  by  the  temporal  branch 
of  the  inferior  maxillary,  and  the  temporal  twigs  of  the  orbital 
branch  of  the  superior  maxillary  ;  secondly,  in  the  parietal  por- 
tion, by  the  anastomotic  branches  of  the  frontal,  the  sub-occipital, 
and  sub-mastoid. 

In  diseases  of  the  temple,  these  nerves  cause  acute  pain  in  all 
parts  of  the  head,  extending  to  the  orbit,  jaws,  face,  ear,  and 
neck  reciprocally. 

Bones.  —  The  whole  of  the  squamous  portion  of  the  temporal 
bone,  the  temporal  portion  of  the  greater  wing  of  the  sphenoid, 
a  very  small  portion  of  the  frontal,  and  the  whole  of  the  parietal 
are  situated  in  this  region. 

The  squamous  bone  is  sometimes  convex,  sometimes  smooth, 
or  concave.  The  union  between  the  sphenoid,  frontal,  parietal, 
and  temporal,  occurs  at  the  deepest  part  of  the  temporal  fossa ; 
on  this  account,  and  from  the  middle  meningeal  artery  being 
nearly  always  confined  in  a  groove,  sometimes  converted  into  a 
canal,  on  the  internal  surface  of  the  anterior  inferior  angle  of 
the  parietal  bone,  the  operation  for  trephining  has  been  for- 
bidden. It  is  true  that  cases  requiring  perforation  of  the 
cranium  here  are  very  rare ;  it  is  also  true  that  the  operation 
is  rendered  difficult  by  the  inequality  of  the  surface,  and  the 
thickness  of  the  soft  parts.  But  if  it  is  decidedly  necessary,  it 
should  not  be  prevented  by  the  situation  of  the  artery,  as  this 
may  easily  be  tied,  compressed,  or  cauterized,  if  wounded. 

The  thinness  of  the  bone  accounts  for  the  frequency  of  frac- 
tures here.  The  situation  of  the  sutures  should  be  studied,  to 
prevent  their  being  mistaken  for  fractures.  It  must  also  be 
remembered  that  the  temporal  is  continuous  with  the  zygomatic 
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fossa;  thus  polypi,  &c,  commencing  on  the  antrum,  may  appear 
external  to  the  organ.  The  parietal  prominence  is  exceedingly 
variable,  scarcely  existing  in  some  individuals,  whilst  in  others 
it  is  well  developed,  and  in  many  instances  larger  on  one 
side  than  the  other.  This  unequal  conformation  is  remarked 
even  in  men  of  great  talent;  Bichat  and  Beclard,  for  instance. 
The  bone  is  sometimes  very  thick  at  this  point ;  thus  militating 
against  the  idea  that  its  prominence  indicates  a  large  develope- 
ment  of  the  cranium.  The  parietal  bone  frequently  becomes 
as  hard  as  ivory ;  its  superficial  situation  favours  the  develope- 
ment  of  the  numerous  diseases  to  which  it  is  subject,  whilst  its 
convexity  diminishes  the  liability  of  fractures  ;  its  greater  thick- 
ness corresponds  to  its  centre,  subsequently  to  the  posterior  and 
superior  angle,  then  to  the  posterior  and  inferior,  and,  lastly,  to 
the  superior  and  anterior.  Near  the  posterior  portion,  between 
the  parietal  prominence  and  the  sagittal  suture,  there  are  several 
foramina,  communicating  with  the  venous  canals  of  the  diploe, 
or,  rather,  of  the  cranium,  and  the  sinuses  of  the  dura  mater,  and 
giving  passage  to  the  emissary  veins,  already  mentioned.  It  has, 
therefore,  been  considered  that  leeches,  applied  on  points  corre- 
sponding to  these  foramina,  afford  great  relief  in  affections  of 
the  sinuses,  meninges,  or  brain. 

The  relative  position  of  the  parts  in  this  region  is  as  follows  : 

1.  Skin. 

2.  Cellulo-adipose  tissue. 

3.  Superficial  fascia,  covering  the  superficial  nerves  and 

vessels. 

4.  Epicranial  aponeurosis,  separated  from  the  latter  by  the 
nerves  and  vessels. 

5.  Zygomata-temporal  aponeurosis  and  fat,  dividing  it,  in- 
feriorly,  into  two  layers. 

6.  Temporal  muscle,  with  the  central  aponeurosis  and  fat, 
which  covers  its  anterior  margin  behind  the  cheek. 

7.  The  pericranium. 

8.  The  bones  corresponding  to  the  orbit,  anteriorly,  to  the 
temporo-maxillary  articulation  posteriorly,  and  to  the  middle 
lobes  of  the  brain,  internally. 

In  addition  to  the  sutures  observed  at  the  inferior  portion 
of  this  region,  the  parietal  sometimes  presents  another,  which 
divides  it,  transversely,  into  two  portions.  The  sagittal  suture, 
also,  may  deviate  so  much  as  to  be  mistaken  for  fracture.  The 
application  of  the  trephine,  upon  the  parietal  bones,  is  more 
likely  to  be  succeeded  by  hemorrhage  than  on  the  frontal,  in 
consequence  of  the  various  depressions,  for  the  lodgment  of  the 
branches  of  the  meningeal  arteries,  visible  upon  their  internal 
surfaces  ;  and,  as  they  are  porous  in  the  median  line,  their  rela- 
tion with  the  longitudinal  sinus,  and  adherence  to  the  dura  mater, 
account  for  external  swelling,  caused  by  enormous  developement 
of  the  Pacchionian  glands. 
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SECTION  THIRD. 

OCCIPITOMASTOID  REGION. 

The  form  of  the  occiput  differs  from  that  of  the  frontal.  Its 
superior  portion,  slightly  flattened,  corresponds  to  the  summit 
of  the  head,  and  supports  the  centre  of  divergence  of  the  hair : 
the  prominence  occupying  its  centre  indicating  the  point  of 
union  of  the  processes  of  the  dura  mater,  whilst  the  interval, 
separating  the  cerebellum  from  the  posterior  lobes  of  the  cere- 
brum, surmounts  a  fossa  continuous  with  the  nape  of  the  neck, 
and  bounded  externally  by  the  complexi  muscles.  The  mastoid 
processes,  placed  laterally,  pretty  correctly  denote  the  transverse 
dimensions  of  the  cerebellum. 

The  skin  covering  the  mastoid  process,  fine,  smooth,  and  free 
from  hair,  presents  the  same,  characters  as  that  investing  the 
external  ear ;  superiorly,  it  thickens  considerably,  and  becomes 
very  dense.  The  hair  in  this  region  remains  the  latest;  it 
grows  perpendicularly  at  the  upper  part,  but  more  obliquely 
as  it  descends. 

The  cellulo-adipose  layer,  simply  cellular  behind  the  ear,  is 
invested  in  the  remainder  of  the  region  with  small  adipose 
follicles,  similar  to  that  in  the  forehead  and  temples.  As  this 
layer  adheres  intimately  to  the  skin,  wounds  attended  with  loss 
of  substance  cannot  be  brought  together,  either  by  sutures  or 
bandages*  Its  union  with  the  subjacent  layer  explains  why 
the  integuments,  extending  from  the  forehead  to  the  occiput, 
follow  the  motions  of  the  frontal  muscle. 

The  aponeurosis  is  strong,  especially  at  the  upper  part,  and  in 
some  individuals  presents  a  very  brilliant  pearly  appearance. 

Muscles. — The  posterior  auricular  attaches  the  concha- to  the 
mastoid  process ;  the  occipito -frontalis  covers  the  two  external 
thirds  of  this  region,  the  remaining  third,  situated  above  the 
protuberance,  being  invested  by  its  aponeurosis.  These  parts 
are  separated  from  the  pericranium  by  a  layer  of  dense  cellular 
tissue.  The  superior  extremity  of  the  sterno-mastoid  and  splmii 
muscles,  although  not  specially  belonging  to  this  region,  should 
nevertheless  be  noticed,  as  they  may  be  wounded  in  operations 
performed  upon  it. 

The  pericranium  presents  nothing  of  interest,  excepting  its 
firm  adherence  to  the  bones. 

Arteries. — The  occipital  and  posterior  auris  are  the  only  arteries 
of  any  importance.  The  former  enters  this  region  through  the 
interval  between  the  splenii  and  trapezii  muscles  ;  anastomosing 
with  the  posterior  branch  of  the  temporal,  it  is  enveloped  in  the 
subcutaneous  layer,  and  tied  with  difficulty.  The  latter  lies 
m  the  mastoido-auricular  depression,  between  the  posterior  auris 
muscle  and  the  deep  fibrous  tissue.  As  it  anastomoses  with 
the  preceding  above  the  mastoid  process,  wounds  in  the  two 
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superior  thirds  of  this  region,  and  opposite  the  mastoid  process, 
are  rarely  succeeded  by  hemorrhage,  unless  they  occur  very 
close  to  the  ear.  We  must  also  notice  the  small  branch  of  the 
occipital,  penetrating  to  the  dura  mater  through  the  mastoid 
foramen. 

Veins. — Each  artery  is  accompanied  by  one,  sometimes  by  two 
veins.  There  are  also  several  emissary  veins,  emerging  through 
the  lambdoidal,  temporoparietal,  and  temporo-occipital  sutures; 
and  especially  a  large  one  which  passes  through  the  mastoid 
foramen.  This  latter  frequently  communicates  with  the  veins 
of  the  diploe,  and  constantly  with  the  lateral  sinus.  Hence  the 
recommendation  to  apply  cupping  glasses  and  leeches  on  this 
spot,  in  order  to  relieve  congestions  of  the  brain,  and  of  the  ear 
in  particular. 

The  superficial  lymphatics  pass  to  the  glands  behind  the  ear, 
the  deep-seated  to  those  beneath  the  sterno-mastoid  muscle. 
The  nerves  are  derived  from  — 

1.  The  posterior  auricular  branch,  given  off  by  the  facial, 
as  it  emerges  from  the  stylo-mastoid  foramen,  dividing  like  the 
artery  of  the  same  name. 

2.  The  sub-mastoid  branch  of  the  cervical  plexus,  which,  ramify- 
ing in  the  subcutaneous  tissue,  is  distributed  principally  to  the 
skin,  and  anastomoses  with  the  anterior  auricular  branch  of  the 
same  plexus,  the  branches  of  the  internal  frontal,  and  filaments 
of  the  sub-occipital, 

3.  Some  filaments  from  the  first  cervical,  and  the  posterior 
branch  of  the  sub-occipital. 

These  latter  nerves,  distributed  to  the  occipitofrontal  is  mus- 
cle, the  aponeurosis,  and  pericranium,  accompany  the  vessels, 
and  anastomose  with  the  preceding,  but  especially  with  the 
frontal.  Their  number,  and  the  density  of  the  cellular  tissue 
through  which  they  ramify,  account  for  the  pain  and  incon- 
venience attending  inflammations  of  this  portion  of  the  head. 
Their  frequent  anastomoses  are  also  a  reason  why  neuralgia 
of  the  head,  or  face,  is  not  always  cured  by  the  excision  of  the 
principal  nerve. 

The  great  sympathetic  does  not  give  off  any  distinct  branch, 
all  the  filaments  proceeding  from  it  being  distributed  to  the 
arteries. 

The  bones  are,  the  mastoid  portion  of  the  temporal,  the  inferior 
angle  of  the  parietal,  and  a  portion  of  the  occipital.  The  Wor- 
mian bones,  situated  in  the  lambdoidal  suture,  appear  like  a 
fracture,  as  may  the  anormal  suture,  which  sometimes  separates 
the  occipital  bone  in  the  median  line.  The  trephine  should 
always  be  placed,  in  preference,  on  the  centre  of  the  lateral 
prominence  of  the  occiput,  the  bone  being  there  very  thin,  but 
thicker  around.  The  presence  of  the  occipito-parietal  suture 
externally,  of  the  longitudinal  sinus  in  the  centre,  and  of  the 
lateral  sinus  inferiorly,  are  further  reasons  in  favour  of  this  prac- 
*  b  8 
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tice;  and  we  should  not  trephine  over  the  posterior  inferior 
angle  of  the  parietal  bone,  because  it  is  grooved,  internally,  by 
the  lateral  sinus.  At  the  union  of  this  angle  with  the  other 
bones,  the  head  of  the  foetus  presents  a  fontanelle,  which  some- 
times remains  during  the  early  years  of  life. 

The  mastoid  process,  subject  to  numerous  varieties,  much 
less  prominent  in  children  than  adults,  and  in  women  than 
men,  is  largest  in  old  age.  Its  developement  is  almost  always 
dependent  upon  the  cells  which  it  encloses.  As  these  cells  com- 
municate, their  perforation  has  been  recommended  and  resorted 
to,  in  order  to  give  exit  to  pus  or  blood  contained  within 
the  ear,  and  also  to  allow  air  to  enter  the  cavity  of  the  tym- 
panum. With  regard  to  this  operation,  it  must  be  observed, 
that  it  is  not  practicable  in  infants,  as  they  have  no  mastoid 
cells ;  that  the  process  in  question  is  sometimes  very  thick,  and, 
a3  it  were,  formed  of  two  compact  laminae  separated  by  diploe ; 
that  it  is,  under  other  circumstances,  hard  like  ebony;  and, 
finalty,  that  its  cellules  have,  in  some  instances,  been  found 
small,  thickened,  having  no  communication  with  the  ear. 

The  mastoid  portion  of  the  occipital  region  is  of  great 
interest,  in  consequence  of  the  numerous  diseases  which  are 
developed  in  it.  Nature  herself  sometimes  causes  perforation, 
to  give  issue  to  pus  secreted  in  the  ear.  Caries  and  necrosis 
occur  very  frequently ;  and  inflammations  of  the  part  are 
dangerous,  on  account  of  the  structure  and  arrangement  of  the 
several  tissues.  It  is  frequently  the  seat  of  tumours,  depending 
sometimes  on  swelling  of  the  lymphatic  glands,  sometimes  on 
morbid  alterations  of  quite  different  characters. 

Finally,  it  is  here  that  moxas,  blisters,  &c.  are  applied,  in  the 
various  affections  of  the  head. 

In  proceeding  from  behind  towards  the  bone,  the  relative 
position  of  the  parts  is  as  follows  :  — 

1.  Skin. 

2.  Cellulo-adipose  tissue,  containing  the  principal  nerves  and 
vessels. 

3.  The  epicranial  aponeurosis,  and  muscles. 

4.  The  pericranium. 

5.  The  bone. 

6.  The  dura  mater,  with  its  folds  and  posterior  sinuses. 

SECTION  FOURTH. 

OF  THE  CRANIUM  IN  GENERAL. 

There  are  some  remarks  applicable  to  nearly  all  the  above- 
named  regions,  into  the  details  of  which  we  will  now  enter. 

The  hair,  and  numerous  follicles  surrounding  its  roots, 
appear  to  be  the  principal  causes  of  the  peculiar  characters 
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marking  the  different  species  of  eruptions.  It  is  in  consequence 
of  the  inelasticity  of  the  scalp  that  tumours,  forming  between 
the  aponeurosis  and  the  integuments,  are  more  or  less  flattened; 
that  effusions  of  blood  are  rare;  that  these  effusions,  quickly 
reduced  to  their  fibrous  particles,  are  so  often  converted  into 
indolent  tumours;  and  that  intense  erysipelas  ordinarily  pro- 
duces suppuration,  in  the  form  of  small  painful  abscesses,  inde- 
pendent of  each  other.  The  great  thickness  of  the  skin,  and  its 
intimate  adherence  to  the  subjacent  tissues,  cause  the  following 
peculiarities :  when,  after  contusions,  matter  is  thrown  out,  in  a 
liquid  state,  a  depression  may  be  felt  in  the  centre  of  the  swell- 
ing, sometimes  so  well  marked  as  to  be  mistaken  for  disease  or 
fracture  of  the  bone.  The  condensed  texture  of  the  parts,  cover- 
ing the  bones  of  the  cranium,  is  the  cause  of  the  erysipelatous 
character  of  the  inflammations  of  this  part.  It  is  also  the  reason 
why  ulcers  are  of  a  spreading  nature,  and  cured  with  difficulty; 
why  wounds  with  loss  of  substance  are  rarely,  if  ever,  capable  of 
immediate  union ;  why,  lastly,  in  suppurating  wounds,  the  peri- 
cranium peels  off  so  easily,  causing  a  morbid  secretion  between 
the  bones  and  their  periosteum. 

The  arteries  of  the  cranium,  contained  in  the  dense  tissue 
uniting  the  aponeurosis  to  the  integuments,  are  with  diffi- 
culty secured  by  the  ordinary  instruments,  but  their  proximity 
to  the  bone  renders  compression  very  easy.  In  consequence  of 
their  number  and  size,  contusions  of  the  cranium  are  usually 
followed  by  sanguineous  collections,  but  the  vitality  with  which 
the  vessels  endue  the  tissues,  is,  in  its  turn,  the  cause  of  their 
rapid  absorption.  In  phlegmonous  erysipelas,  producing  sup- 
puration and  mortification  of  the  epicranial  cellular  tissue,  their 
situation  beneath  the  skin  prevents  the  gangrene  from  attacking 
and  destroying  the  integuments.  This  peculiarity,  noticed  long 
since  by  Dupuytren,  requires  that  the  surgeon  should  not  spare 
incisions,  if  he  would  arrest  the  progress  of  disease.  Hence  also 
the  flaps  of  the  skin  quickly  unite  after  the  application  of  the 
trephine. 

Ecchymosis  occurs,  more  frequently,  over  the  forehead,  tem- 
ples, sides  of  the  vertex,  and  neck,  in  consequence  of  the  soft 
parts  becoming  relaxed  as  they  descend. 

The  thinness  of  the  bones  at  several  points,  the  numerous 
vascular  communications  between  the  interior  and  exterior  of 
the  cranium,  are  reasons  for  the  serious  character  of  most  of  the 
external  diseases  of  this  cavity.  On  account  of  its  spheroidal 
form,  pus  and  other  fluids  always  proceed  towards  its  base.  It 
is,  therefore,  on  its  circumference  that  incisions  are  to  be  made 
for  the  issue  of  these  collections. 

Surgeons  have  objected  to  trephine  on  various  portions  of 
the  cranium,  for  the  reasons  which  have  been  already  men- 
tioned ;  they  also  have  objections  to  that  operation  being  per- 
formed over  the  sutures,  on  account  of  the  difficulty  with  which 
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the  soft  parts  are  separated  from  them,  and  of  their  intimate 
connexion  with  the  dura  mater.  The  size  of  the  emissary  veins 
which  they  enclose,  their  correspondence  to  the  various  sinuses, 
and  the  inequality  of  their  dentations,  with  the  presence  of 
ossa  wormiana,  are  also  reasons  for  abstaining  from  that  ope- 
ration in  these  situations.  * 

However  rare  these  peculiarities  may  render  such  operations, 
they  do  not  entirely  obviate  their  performance  when  abso- 
lutely indicated ;  for  instance,  the  adhesions  of  the  dura  mater 
to  the  sinuses  prevent  collections  of  fluids  in  their  course ;  but, 
on  the  other  hand,  where  effusion  has  taken  place,  the  dura 
mater  becoming  separated,  this  objection  no  longer  exists.  In 
those  cases  where  effusion  occurs  in  the  interior  of  the  meninges, 
and  on  each  side,  there  is  no  necessity  to  operate  over  the 
sutures.  We  should  be  led  to  consider,  from  their  denticu- 
lations,  that  separation  in  the  adult  could  not  possibly  occur, 
were  it  not  for  the  cases  published  by  MM.  Robert,  Goubert, 
and  Lenvir,  in  addition  to  the  two  which  I  have  myself  wit- 
nessed. By  abating  the  motion  communicated  to  each  bone, 
sutures  diminish  the  frequency  of  fractures  from  jars  and  con- 
cussions, as  these  latter  occur  more  easily  in  old  age,  in  conse- 
quence of  their  gradual  disappearance. 

In  childhood  the  bones  of  the  cranium  are  so  elastic,  that  they 
dent  like  a  tin  plate  without  being  fractured.  Accoucheurs  are 
daily  meeting  with  these  cases.  Separated  by  the  diploe,  either 
of  its  tables  may  be  fractured,  individually.  The  internal,  being 
smallest  and  most  brittle,  is  termed  the  vitreous  table ;  it  com- 
monly breaks  to  a  greater  extent  than  the  external.  The  veins 
ramifying  on  and  through  them  account  for  the  hemorrhage 
which  sometimes  succeeds  operations.  In  fractures,  the  arteries 
grooving  the  internal  surface  frequently  cause  effusions  of 
blood  between  the  bones  and  the  dura  mater.  Finally,  the  ad- 
hesion of  this  membrane  prevents  both  effusions  of  blood  and 
pus  from  extending  downwards  towards  the  spine,  thus  becoming 
one  of  the  causes,  why,  under  these  circumstances,  the  operation 
for  trephining  is  so  advantageous.  The  false  sutures  and  the 
vascular  depressions  on  its  external  surface,  sometimes  lead  to 
an  erroneous  idea  of  fracture.  The  disposition  of  the  diploe  in 
old  people  accounts  for  the  atrophy,  which  occupies  sometimes 
the  whole,  sometimes  a  portion,  of  the  cranial  cavity,  and  which, 
in  all  probability,  is  dependent  upon  gradual  obliteration  of  the 
vessels. 

Although  the  cranium  encloses  the  most  delicate  organ  of  the 
whole  economy,  various  portions  of  it  may  be  removed,  as  by 
trephine  or  disease,  without  producing  death. 

Its  softness,  and  the  number  of  its  vessels,  cause  the  brain  to 
participate  in  all  the  shocks  received  by  the  head ;  hence,  the 
phenomena  of  concussions,  effusions,  &c.  From  the  importance 
of  its  functions,  all  wounds  of  the  head  are  dangerous;  and  the 
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distribution  of  its  arterial  ramifications  leads  to  the  idea,  that 
effusions  of  blood  are  most  likely  to  ensue  in  its  gray  substance. 
The  fontanelles  met  with  at  the  bottom  of  the  temporo-parietal 
regions  quickly  disappear.  Hernia  cerebri  may  pass  through 
them;  and  murderers  have  sometimes  destroyed  children,  by 
puncturing  the  brain,  at  this  situation,  with  needles  and  other 
instruments. 

The  anterior  is  the  most  regular  and  the  largest ;  it  is  lozenge- 
shaped,  and  the  four  sutures  extending  to  it  cross  it  at  right 
angles. 

The  posterior,  often  closed  at  birth,  is  the  most  important, 
with  regard  to  parturition.  It  is  distinguished  by  its  narrow 
triangular  form,  and  especially  by  the  three  sutures  which  con- 
verge towards  it.  The  direction  of  these  lines  is,  in  reality,  the 
only  sign  by  which  it  may  be  recognized  with  precision,  when 
the  angle  of  the  occipital  bone  is  incompletely  ossified,  or  when 
the  sagittal  suture  is  prolonged  towards  the  spinal  foramen, 
dividing  this  bone  into  two  symmetrical  portions. 

From  the  arrangement  of  its  various  bones,  the  cranium  is  an 
oval  or  spheroidal  shaped  box,  which  resists  shocks  by  means  of 
its  arches  or  spheres.  The  abundance  of  the  veins  ramifying 
through  their  substance,  and  the  vascularity  of  their  diploe,  ex- 
poses them  to  hemorrhage,  when  perforated,  to  fungus  haema- 
toides,  erectile  tumours,  fibrous  degeneracies,  to  softening  to 
such  a  degree  as  to  bleed  upon  the  slightest  pressure,  like  flesh, 
and  to  acquire  great  thickness,  such  as  an  inch  or  more;  in  the 
latter  cases,  however,  their  spongy  portion  commonly  disappears. 
The  nature  of  the  dura  mater  accounts  for  the  tumours  so  fre- 
quently met  with.  The  effusions  between  this  membrane  and 
the  bone,  being  confined  between  two  solid  surfaces,  easily 
change  into  fungoid  tumours,  which  must  be  distinguished  from 
the  preceding. 

In  examining  the  cranium,  then,  layer  by  layer,  we  find  — 

1.  Between  the  aponeurosis  and  the  skin,  a  condense  tissue, 
which  in  a  great  measure  prevents  collections  being  established 
in  its  substance ;  thus  abscesses,  and  especially  sanguineous  de- 
posits, in  this  situation,  are  commonly  small,  and  predisposed  to 
become  transformed  into  tumours  of  various  kinds,  such  as  athe- 
roma, steatoma,  &c. 

2.  Between  the  aponeurosis  and  periosteum,  a  lamella,  which, 
by  its  elasticity  and  porousness,  favours  in  an  especial  manner 
effusions  after  inflammation ;  whence,  the  extensive  mischief  and 
suppuration  in  phlegmonous  erysipelas,  and  other  collections  of 
blood,  as  the  result  of  injuries. 

3.  Between  the  pericranium  and  the  bones,  cellular  tissue, 
equally  lamellous,  but  more  dense,  which  acts  in  a  similar  man- 
ner, with  regard  to  inflammation  and  suppuration,  but  remains 
sometimes  fixed  to  the  bones  in  separations  of  the  parts,  instead 
of  adhering  to  and  following  the  pericranium ;  consequently,  col- 
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lections  either  of  blood  or  pus  may  exist  beneath  the  pericra- 
nium, without  being  in  contact  with  the  bones. 

4.  Between  the  dura  mater  and  bones,  a  dense  and  fila- 
mentous tissue,  tending  to  limit  and  press  collections  of  any 
kind  towards  their  point  of  exit,  or  towards  the  exterior,  making 
the  trephine  an  excellent  remedy  in  these  diseases. 

5.  Between  the  dura  mater  and  the  brain,  the  arachnoid 
cavity.  This  is  rarely  the  seat  of  any  other  disease  but  inflam- 
mation, and  diffused  effusion,  and,  consequently,  the  trephine  is 
of  but  little  service  in  the  treatment  of  its  diseases. 

It  follows  from  these  remarks,  that  collections  either  of  blood 
or  pus  may  occur  in  the  head  in  six  situations :  under  the  skin ; 
under  the  aponeurosis;  under  the  pericranium ;  upon  the  dura 
mater;  under  the  dura  mater;  in  the  substance  of  the  brain. 

We  will  terminate  these  remarks  by  observing,  that  the  bones 
of  the  cranium,  being  developed  by  an  eccentric  movement, 
derived  from  its  own  proper  vessels,  instead  of  depending  upon 
the  periosteum,  may  lose  the  fibro-cellular  layers  covering  their 
surfaces  without  necrosis  necessarily  following ;  that  they  may 
even  then  increase  in  thickness,  and  become  covered  with  gra- 
nulations, &c.  either  internally  or  externally. 


CHAPTER  THIRD. 

OF  THE  FACE. 

A  species  of  pyramid,  the  apex  of  which  is  formed  by  the 
chin.  The  face  is  applied,  as  it  were,  in  front  of  the  first  vertebrae, 
and  appended  to  the  anterior  portion  of  the  cranium,  from  which 
it  is  separated  by  a  line  drawn  from  the  supra-orbital  fissure 
to  the  mastoid  process  of  the  temporal  bone.  The  numerous 
cavities  it  represents,  and  the  important  organs  contained  there- 
in, require  that  it  should  be  divided  into  the  following  regions : 
the  parotid,  nasal,  orbital,  zygomato-maxillary,  masseteric,  genal, 
mental,  labial,  buccal,  and  pharyngeal,  and  that  these  should  be 
detailed,  individually,  before  we  proceed  to  a  general  examination. 

SECTION  FIRST. 

NASAL  REGION. 

Two  objects  are  to  be  considered  in  this  region :  the  nose  and 
the  nares. 

Nose. — Situated  between  the  forehead,  lips,  orbit,  and  cheeks, 
the  nose,  the  most  prominent  part  of  the  face,  is  so  placed  that 


NASAL  REGION. 


21 


its  lobule  is  ordinarily  directed  towards  the  right  side.  Qn 
account  of  its  prominence  it  is  frequently  injured,  and  its  im- 
portance, as  a  feature,  has  led  to  the  numerous  varieties  of  rhino- 
plastic  operations. 

The  skin  is  thick  between  the  eyebrows  and  in  the  rest  of  this 
region;  it  is  slightly  elastic  at  the  former  point,  where  it  is 
sometimes  covered  with  hair.  From  its  numerous  sebaceous 
follicles,  it  is  frequently  covered  with  a  greasy  secretion,  espe- 
cially on  the  alae.  In  some  individuals  this  matter  is  easily 
squeezed  out,  in  the  form  of  small  filaments.  When  thicker,  it 
remains  in  the  follicles,  forming  what  are  called  maggots,  which 
rarely  attain  any  size. 

The  cellular  layer,  thin,  dense,  and  compact  over  the  body  of 
the  nose,  contains  no  adipose  vesicles,  but  on  the  root  of  this 
organ,  where  it  is  looser  and  thicker,  a  small  quantity  is  met 
with;  consequently,  in  the  former  situation,  pathological  pro- 
ductions remain  small,  flattened,  and  circumscribed,  abscesses 
rarely  occur,  and  inflammations  are  nearly  always  of  the  erysi- 
pelatous character ;  whilst,  in  the  latter,  the  opposite  phenomena 
take  place.  We  may,  moreover,  remark,  that  the  greater  thick- 
ness of  the  various  tissues  in  this  situation  is  of  utility  in  the 
formation  of  an  artificial  nose,  at  the  expense  of  the  frontal 
integuments.  From  the  density  and  adherence  of  the  skin  to 
its  subjacent  membranes,  simple  wounds  seldom  gape,  and  are 
easily  treated  by  the  ordinary  measures ;  whilst  those  which  are 
accompanied  by  loss  of  substance  cicatrise  slowly,  and  by  new 
formation. 

The  muscles  are,  superiorly  and  in  the  median  line,  the  pyra- 
midalis  nasi,  transversely  and  on  its  sides,  the  compressor  narium, 
crossed  by  the  internal  portion  of  the  levator  labii  superioris 
alceque  nasi.  The  depressor  ala  nasi  also  belongs  here,  but  it 
may  be  as  well  to  range  it  among  those  of  the  labial  region.  The 
three  former  appear  to  be  blended  in  the  nasal  aponeurosis ;  but 
we  should  remember  the  direction  of  their  fibres,  that  they  be 
not  divided  unnecessarily,  in  the  various  operations  performed 
upon  this  part. 

The  arteries  are  large  and  numerous,  in  comparison  with  the 
size  of  the  organ.  At  its  root  is  the  nasal  branch  of  the  oph- 
thalmic, anastomosing  with  the  facial,  whilst  branches  of  this 
latter  supply  the  sides,  alas  and  septum,  branches  from  the 
coronary  and  infra-orbital,  are  also  distributed  to  it;  and,  finally, 
the  ethmoidal,  running  from  the  interior,  ramifies  in  its  lobule. 

The  veins  empty  themselves  into  the  angular,  which  also  re- 
ceives the  frontal;  this  arrangement  accounts  for  the  success 
which,  according  to  the  ancients,  attended  phlebotomy  performed 
at  this  point,  in  certain  diseases  of  the  cranium  and  nasal  pro- 
minence. Their  abundant  capillary  branches  being  enclosed  in 
the  dense  subcutaneous  tissue,  the  circulation  is  not  very  free; 
a  peculiarity  which,  perhaps,  conduces,  in  a  greater  degree  than 
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the  arterial  action,  to  the  reddened  state  of  this  organ  in  some 
individuals. 

The  lymphatics  accompany  the  arteries,  and  pass  principally 
to  the  submaxillary  glands;  hence,  swelling  of  these  latter,  in 
diseases  of  the  nose. 

The  nerves  proceed  from  the  ophthalmic  and  superior  maxillary. 
They  are,  superiorly,  filaments  of  the  internal  and  external  nasal, 
furnished  by  the  frontal;  laterally,  the  numerous  branches  de- 
rived from  the  infra-orbital ;  anteriorly  and  inferiorly,  the  eth- 
moido-nasal  branch  of  the  ophthalmic,  traversing  the  nares.  The 
number  sufficiently  explains  the  extreme  sensibility  of  this 
organ,  and  the  pain  and  sympathetic  disturbance  produced  by 
inflammation.* 

Bones. — The  relation  between  the  nasal  process  and  the  la- 
chrymal sac,  its  articulation  with  the  frontal  and  nasal  bones7 
the  disposition  of  these  latter  relative  to  the  cranium  and  nares„ 
account  for  the  cerebral  disturbance,  the  diseases  of  the  orbit, 
lachrymal  sac,  &c,  sometimes  produced  by  fractures,  exostoses, 
and  other  affections  of  the  nasal  prominence.  Thick  and  short* 
these  bones  can  only  be  fractured  by  direct  violence ;  thus  the 
force  capable  of  breaking  them  renders  the  injury  serious,  more 
from  the  mischief  inflicted  on  the  soft  parts  than  from  the  frac- 
ture itself ;  and,  moreover,  being  unsustained  by  the  nasal  fossae, 
when  once  broken  they  are  easily  misplaced,  and,  unless  the 
greatest  precaution  is  observed,  not  only  may  great  deformity 
ensue,  but  also  interruption  in  the  functions  of  respiration, 
speech,  and  smell.  According  to  their  degree  of  prominence, 
length,  and  thickness,  is  their  liability  to  fracture,  and  upon  this 
also  depends  the  form  of  the  nose. 

The  triangular  cartilages  encompassing  the  nares,  and  also 
forming  the  anterior  portion  of  the  septum,  belong  exclusively 
to  the  nose.  That  of  the  septum  is  so  placed  between  the  others* 
that,  if  necessary,  a  portion  may.  be  removed  without  penetrating 
the  nasal  fossae.  This  may  be  effected  by  making  an  incision 
in  the  median  line,  when  the  cartilage  is  at  once  exposed,  by 
separating  the  alae. 

The  septum  is  also,  occasionally,  the  seat  of  small  abscesses, 
which  point  externally ;  these  should  be  opened  early,  as  they 
never  burst  on  the  interior  of  the  nose.  It  is  at  the  point  where 
the  latter  unites  with  the  lateral  cartilages,  that  the  most 
marked  depression  of  the  nose  is  situated.  The  naso-lobular 
nerve  emerges  between  the  inferior  border  of  the  nasal  bone  and 
the  triangular  cartilage;  should  this  nerve  become  the  seat  of 
neuralgia,  it  is  easily  exposed  and  divided.  All  these  cartilages 
are  invested  by  dense  perichondrium,  uniting  them  to  the  sur- 

•  M.  Velpeau  has  omittvdthe  twigs  derived  from  the  malar  branch  of  the  temporo- 
facial  division  of  the  seventh,  which,  anastomosing  freely  with  the  maxillary  branches 
of  the  cervico-facial,  or  descending  portion  of  the  seventh,  supplies  the  muscles  in  this 
region. — II,  H. 
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rounding  parts,  becoming  continuous  with  the  periosteum  of  the 
bones. 

Syphilitic  affections,  cancer,  and  malignant  ulcers  sometimes 
render  it  necessary  that  the  free  extremity  of  the  nose  be  am- 
putated ;  this,  as  the  above  anatomical  remarks  have  shown,  may 
be  done  at  the  point  of  union  between  the  bones  and  cartilages, 
and  it  was  on  this  account  that  the  rhinoplastic  operation  was 
first  recommended. 

The  order  of  parts  is  as  follows : 

1.  Skin. 

2.  Cellulo-adipose  layer. 

3.  Muscles  and  aponeuroses;  (the  vessels  and  nerves  ramify 
through  the  several  laminae.) 

4.  Periosteum  and  perichondrium. 

5.  Bones  and  cartilages. 

In  the  lobule  and  alee  these  various  parts  are  so  blended  that 
it  is  almost  impossible  to  divide  them  into  separate  layers.  Pos- 
sessing no  skeleton,  and  being  unsustained  internally,  this  por- 
tion of  the  nose  requires  attention,  in  those  wounds  which  pene- 
trate completely  through  it,  and  its  homogeneous  structure 
renders  the  suture  the  most  proper  application. 

As  the  lobule  is  strongly  excavated  at  the  side  of  the  nares, 
loss  of  substance,  however  superficial,  easily  leads  to  its  per- 
foration, and  then  the  continual  passage  of  the  air  may  convert 
it  into  a  fistulous  opening.  So  long  as  the  bones  remain  healthy, 
the  rhinoplastic  operation  can  be  performed,  as  the  flap  removed 
from  the  forehead  is  too  vascular  and  elastic  to  cause  any  fear 
of  mortification,  and  its  structure  renders  union  with  the  re- 
freshened edges  comparatively  a  certainty;  but  when  the  bones 
are  destroyed,  the  rhinoplastic  offers  less  advantage  than  the 
talliocotian  operation,  as,  no  longer  having  any  support,  the  new 
parts  separate  from  the  old,  and  adhesion  is  thus  destroyed. 

SECTION  SECOND. 

NARES,   OR  OLFACTORY  REGION. 

Constituted  by  the  nasal  fossae,  the  olfactory  region  is  limited, 
superiorly,  by  the  anterior  third  of  the  base  of  the  cranium  ;  in- 
feriorly,  by  the  vault  of  the  palate  ;  externally,  by  the  zygomatic 
and  orbital  regions ;  posteriorly,  by  the  pharynx  ;  anteriorly,  by 
the  orifice  of  the  nose.  The  septum  dividing  them  often  inclines 
more  to  one  side  than  the  other;  a  fault  of  symmetry  which, 
carried  to  any  extent,  may  interfere  with  the  voice  and  respi- 
ration, and  lead  to  the  suspicion  of  the  existence  of  morbid 
tumours.  Acting  upon  this,  some  surgeons  have  destroyed  the 
septum,  mistaking  it  for  these  anormal  growths.  I  saw,  in  1824, 
in  consultation  with  M.  Bougon,  two  patients  who  had  sub- 
mitted to  these  experiments.  The  cartilaginous  portion  of  the 
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septum  touched  the  inferior  spongy  bone ;  and  in  one  who  had 
been  operated  upon  three  times,  there  had  been  so  little  care 
taken  that  the  two  nasal  fossae  communicated  by  an  opening, 
into  which  I  could  introduce  the  point  of  my  little  finger. 

The  anterior  opening  of  the  nares  looks  more  or  less  directly 
downwards,  according  as  the  lobule  is  raised.  Its  form  is  tri- 
angular, with  the  apex  forwards.  The  mucous  membrane  is 
thick,  adherent,  and  light  coloured,  and  participating  in  the 
characters  of  the  skin.  It  supports  the  hair  destined  to  prevent 
the  admission  of  foreign  substances.  Its  skeleton  is  formed  by 
the  double  cartilage  already  described  in  the  nasal  region. 
Enclosed  between  the  skin  and  mucous  membrane,  this  car- 
tilage does  not  adhere  to  the  anterior  nasal  spine,  but,  on  the 
contrary,  its  internal  portion  arching  outwards,  in  the  form  of  a 
circle,  towards  its  external  division,  which,  on  its  part,  inclines 
inwards,  directs  the  base  of  the  anterior  opening  towards  the 
upper  lip,  making  this  opening  inferior  to  the  plane  of  the  nasal 
fossae ;  so  that,  to  introduce  a  sound,  forceps,  a  finger,  or  any 
foreign  body  into  the  nares,  the  instrument  must  at  first  be 
passed  obliquely  upwards  for  some  lines,  before  it  is  inclined 
horizontally ;  and  to  examine  these  cavities,  it  is  necessary  that 
the  lobule  be  raised  to  some  extent. 

The  vault  or  roof,  the  longest  wall  of  the  nares,  is  divided 
into  three  portions. 

The  first  or  anterior,  inclined  downwards  in  the  direction  of 
the  nose,  to  the  back  of  which  it  corresponds,  forms,  by  uniting 
with  the  septum,  a  deep  fossa,  where  the  mucous  membrane  is 
fixed  and  villous,  without  presenting  any  follicles.  Polypi  and 
cancerous  ulcers,  termed  ozaena,  are  frequently  observed  in  this 
situation.  Its  skeleton  is  formed  by  a  small  portion  of  the  nasal 
fissure  of  the  frontal  bone ;  by  the  posterior  surface  of  the  nasal 
bones,  directed  outwards  towards  the  ascending  process  of  the 
superior  maxillary  bones ;  by  the  internal  surface  of  the  tri- 
angular cartilage,  and  of  that  of  the  free  extremity  of  the  nose. 
Terminating  beneath  the  latter,  the  nasal  fossa  forms  a  kind  of 
cul-de-sac,  rendering  the  lobule  much  thinner  than  at  first  sight 
it  appears  to  be.  Thus,  in  removing  cancers,  we  should  be 
careful  not  to  excise  deeper  than  is  necessary,  lest  we  make  a 
communication  between  the  exterior  and  interior. 

The  ethmoidal  vessels  and  nerves  lie  between  the  mucous  mem- 
brane and  the  alae,  and  a  large  arterial  and  venous  branch 
ramifies  over  the  lobule  and  back  of  the  nose.  The  activity  of 
the  arterial  circulation,  explains  the  discoloration  which  occa- 
sionally manifests  itself,  in  these  parts,  during  some  diseases, 
indicating,  in  general,  epistaxis. 

The  naso-lobular  nerve  is  inclosed  in  a  groove,  which  conducts 
it  towards  the  inferior  margin  of  the  bone,  where  a  small  fissure 
allows  it  to  pass  to  the  external  surface  of  the  cartilages. 

The  middle  portion  is  horizontal,  and  corresponds  to  the  eth- 
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moidal  fossa  of  the  cranium.  It  is  only  two  or  three  lines  in 
extent ;  its  mucous  membrane  is  thick,  soft,  and  villous.  The 
cribriform  plate  of  the  ethmoid,  and,  posteriorly,  a  small 
portion  of  the  wings  of  Ingrassias,  form  its  skeleton.  From  this 
reason  projectiles,  or  foreign  substances  of  any  kind,  thrust 
with  any  violence,  may  enter  the  cranium,  causing  immediate 
death  from  laceration  of  the  brain ;  but,  under  all  circumstances, 
wounds  of  this  part  are  exceedingly  dangerous,  for,  even  if  they 
do  not  prove  fatal,  they  may  at  least  produce  loss  of  smell,  by 
destroying  the  olfactory  nerve. 

The  frequency  of  diseases,  the  thinness  of  the  bones,  the  com- 
mon occurrence  of  caries  in  inveterate  syphilis,  and  the  ana- 
tomical relation  of  this  region  with  the  cranium,  account  for 
the  presence  of  hernia  cerebri  in  the  nose,  as  mentioned  by 
Boyer,  and  of  the  fungoid  tumours  of  the  dura  mater,  which  I 
have  witnessed ;  an  accident  which  the  primitive  absence  of  the 
cribriform  plate  of  the  ethmoid  bone,  as  observed  by  Blandin, 
would  render  still  more  likely.  It  is  at  the  spot  where  this 
portion  of  the  vault  unites  with  the  preceding,  that  we  find,  on 
the  sides  of  the  cresta  galli,  the  small  fissure  for  the  passage  of 
the  ethmoidal  branches  of  the  ophthalmic  artery  and  nerve,  from 
the  cranium  to  the  nose. 

The  third  portion  inclines  downwards  and  backwards,  corre- 
sponding to  the  sella  turcica.  Its  mucous  membrane,  which  is 
rather  more  compact,  presents  follicles,  and  is  continuous  with 
that  lining  the  vault  of  the  pharynx.  Its  skeleton,  formed  by  a 
prolongation  of  the  orbitar  process  of  the  palate  bone,  a  plate  of 
the  vomer,  which,  with  the  body  of  the  sphenoid  bone,  consti- 
tutes a  small  canal  through  which  run  the  ptery go-palatine  nerve 
and  artery,  is  completed,  anteriorly,  by  the  body  of  the  sphenoid 
and  its  turbinated  bones.  We  here  find  an  irregular  opening 
of  variable  dimensions,  leading  to  the  sphenoidal  sinuses.  Some 
surgeons  consider  that  the  bad  odour  emitted  by  individuals, 
depends  upon  ulceration  of  the  membrane  lining  these  cavities, 
which  increase  in  advanced  age. 

The  internal  wall  of  the  nares,  formed  by  the  surfaces  of  the 
septum,  presents  a  thick  vascular  pituitary  membrane,  lying 
on  a  fibrous  lamella,  which  exists  through  the  whole  extent  of 
the  nasal  fossa?.  Fibrous  polypi  appear  to  arise  especially  from 
this  membrane,  whilst  the  soft  fleshy  polypi,  according  to  Dzondi, 
have  their  origin  in  the  villous  layer.  In  addition  to  the  inter- 
nal nerves  of  the  vault,  the  naso-palatine  is  also  met  with  here. 
The  osseous  portion  of  this  wall  is  formed  by  the  whole  of  the 
vomer ;  anteriorly  and  superiorly,  by  the  perpendicular  plate  of 
the  ethmoid;  afterwards,  directly  forwards,  by  the  cartilage  of 
the  septum.  We  must  likewise  add  the  azygos  process  of  the 
sphenoid,  which  is  received  into  the  vomer,  the  nasal  spine  of  the 
frontal,  applied  upon  the  plate  of  the  ethmoid,  and,  inferiorly,  a 
species  of  crest,  formed  by  the  union  of  the  maxillary  and  palatine 
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bones.  As  all  these  parts  are  thin  and  easily  broken,  pressure 
caused  by  polypi  may  produce  perforation,  which  in  some  cases 
is  congenital. 

Formed  by  the  superior  surface  of  the  palatine  roof,  the 
inferior  wall  or  plane  of  the  nasal  fossae  is  about  two  inches  long. 
Concave  and  regular  transversely,  level  from  before  backwards, 
slightly  inclined  towards  the  pharynx,  it  presents  an  elevated 
anterior  border.  The  schneiderian  membrane  possesses  the  same 
characters  as  on  the  septum,  but  it  receives  fewer  nerves,  and 
is  rarely  the  seat  of  polypi ;  syphilitic  and  cancerous  ulcers,  on 
the  contrary,  are  frequent.  The  palatine  process  of  the  maxilla, 
and  the  horizontal  portion  of  the  palate,  form  its  skeleton ;  there 
is,  consequently,  a  transverse  suture  uniting  these  bones,  and, 
occasionally,  a  second  placed  more  anteriorly.  It  is  the  sepa- 
ration of  this  latter  anormal  suture  which  so  frequently  co-exists 
with  simple  or  double  hare-lip.  Between  it  and  the  septum, 
close  to  the  anterior  border,  is  situated  the  nasal  opening  of  the 
anterior  palatine  canal,  enclosing  the  naso-palatine  nerve  and 
ganglion.  This  orifice,  hidden  by  the  mucous  membrane,  can 
only  be  seen  in  the  dried  bones. 

The  external  wall,  larger  than  the  preceding  at  its  lower  and 
middle  portions,  is  shorter  superiorly ;  the  mucous  membrane  is 
thicker,  redder,  and  more  vascular  here  than  elsewhere,  but  it 
becomes  thinner  on  entering  the  accessory  cavities.  It  forms  a 
fold  on  the  free  margin  of  each  turbinated  bone,  increasing 
their  size,  and  prolonging  them  from  before  backwards;  its 
adherence  to  the  skeleton  is  very  firm,  and  as  it  incloses  several 
vessels,  it  requires  but  slight  congestion  to  produce  epistaxis. 
The  numerous  reflections  which  it  makes  in  investing  the 
crooked  surfaces  of  this  region,  are  probably  the  principal 
causes  of  the  congestions,  tumours,  and  diseases  of  various 
kinds  so  frequently  met  with.  We  must  be  on  our  guard 
against  mistaking  the  swollen  folds,  which  form  the  margin  of 
the  turbinated  bones,  for  polypi,  as  they  have,  in  consequence, 
often  been  torn  away  and  injured. 

Superiorly,  and  a  little  posteriorly,  is  a  superficial  fissure, 
separated  from  the  vault  by  a  small  crest,  into  which  enters  that 
which  Gavard  called  the  square  lamella  (lame  carree)  of  the 
ethmoid,  but  which  conducts  to  no  cavity  of  importance. 
More  inferiorly  is  the  superior  turbinated  bone,  terminating  in 
the  centre  of  the  wall ;  the  fossa  circumscribed  by  this  bone  is 
larger  and  more  superficial  posteriorly  than  anteriorly;  in  the 
former  direction  it  leads  to  two  openings. 

The  superior  communicates  with  the  posterior  ethmoidal  cells 
and  the  sphenoidal  sinus;  it  may  be  reached  by  passing  a  probe 
above  the  middle  turbinated  bone  along  the  external  wall  of 
the  superior  meatus,  and  by  slightly  raising  the  extremity  of 
the  instrument  as  we  arrive  near  the  end  of  this  fossa. 

The  inferior,  situated  on  the  internal  wall,  and  leading  directly 
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into  the  pterygo-maxillary  and  zygomatic  fossae,  is  only  visible  in 
the  dry  bone.  The  spheno-palatine  nerves  and  vessels  enter 
the  nose  through  this  opening;  polypi  also  may  traverse  it, 
passing  from  the  nasal  to  the  zygomatic  fossa,  and  thence  into 
the  substance  of  the  cheek,  anterior  to  the  masseter  muscle. 
Anteriorly,  this  meatus  terminates  by  a  plain  surface,  presenting 
nothing  remarkable.  Beneath  the  superior  meatus  is  situated 
the  middle  or  ethmoidal  turbinated  bone,  extending  as  far  as  the 
pharyngeal  opening  of  the  nares.  The  anterior  extremity  of 
this  bone  is  slightly  raised,  and  ends  about  four  or  five  lines 
from  the  nasal  bone;  thus,  it  is  more  projecting,  and  the  middle 
meatus  deeper  in  its  centre  than  at  its  two  extremities,  is  much 
more  everted  anteriorly  than  posteriorly.  We  also  meet  with 
two  openings  here. 

The  superior,  situated  beneath  the  anterior  extremity  of  the 
spongy  bone.  A  small  depression  proceeds  hence,  from  behind 
forwards,  upwards  and  outwards,  penetrating  into  the  frontal 
sinus.  On  account  of  this  opening,  wounds  of  the  sinus  with 
loss  of  substance  generally  remain  fistulous,  and  the  different 
morbid  productions  formed  in  the  nose  may  enter  into  the 
frontal  cavity,  and  polypi,  pus,  &c.  reciprocally  descend  from 
the  sinus  into  the  nasal  fossa.  In  cases  of  necessity,  injections 
may  be  passed  through  this  opening. 

The  inferior,  situated  towards  the  middle  meatus,  a  little 
above  the  lower  edge  of  the  spongy  bone,  at  about  an  inch  and 
a  half  from  the  anterior  nasal  opening,  is  excavated.  To  pene- 
trate here,  the  instrument  should  be  introduced  from  below,  up- 
wards and  outwards.  Its  mucous  membrane  is  thick,  and  forms 
a  circular  fold,  containing  numerous  large  follicles,  considered 
by  some  anatomists  as  glands.  This  fold,  like  those  on  the 
free  border  of  the  spongy  bones,  is  liable  to  swell,  and  thus 
close  the  antrum  of  Highmor;  but  it  does  not  form  a  valve, 
neither  does  it  enclose  ary  sphincter  muscle  of  the  part. 

The  antrum  o  f  Highmor,  or  the  maxillary  sinus,  is  pyramidal 
in  shape,  and  a  very  important  part  of  the  face.  Corresponding 
to  the  floor  of  the  orbit,  its  superior  ivall  encloses  the  infra-orbital 
nerves  and  vessels,  also  the  anterior  superior  dental  nerve.  This, 
in  some  degree,  explains  the  affections  of  the  eye,  occasionally 
attending  extraction  of  a  canine  tooth. 

Its  inferior  wall,  lying  on  the  alveoli,  is  frequently  pierced  by 
the  roots  of  the  teeth,  the  third  or  fourth  molar  being  the  most 
projecting.  Hence,  the  custom  of  selecting  their  cells  for  its 
perforation.  The  relation  of  the  large  teeth  with  the  antrum, 
moreover,  accounts  for  the  fistulas  and  other  accidents  which 
succeed  their  extraction  in  some  individuals. 

Its  posterior  wall,  round  and  concave,  incloses  the  posterior 
dental  nerves,  and  corresponds  to  the  zygomatic  fossa. 

Its  apex  is  prolonged  into  the  malar  eminence,  and  is  some- 
times so  close  to  the  surface  that  surgeons  have  selected  it  as 


28 


OF  THE  FACE : 


the  most  convenient  point  for  perforating  the  antrum.  Its 
largest  wall  is  at  its  base  ;  corresponding'  in  its  whole  extent  to 
the  middle  meatus  of  the  nasal  fossae,  it  opens  into  its  centre, 
nearer  the  superior  than  inferior  portion.  Thus,  pus  and  other 
matter  may  escape  more  easily  from  the  maxillary  sinus,  by  an 
artificial  opening  in  the  alveoli,  than  by  its  natural  orifice. 

After  the  middle  meatus  comes  the  maxillary  or  inferior  turbi- 
nated bone,  the  longest  and  largest  of  all,  terminating  by  an  elon- 
gated point  near  the  pharyngeal  opening,  and  inclining  down- 
wards towards  the  facial  opening  of  the  nares.  Its  free  border, 
separated  sometimes  three,  four,  or  five  lines  from  the  floor  and 
external  wall  of  the  nasal  fossae,  is,  on  the  contrary,  in  other 
cases,  so  much  constricted,  that  the  inferior  meatus  is  converted 
into  a  complete  canal ;  hence,  the  various  results  obtained  by  dif- 
ferent surgeons  in  their  endeavours  to  penetrate  into  the  nasal 
canal  after  the  manner  of  La  Forest.  It  may  be  useful  to 
dilate  a  little  upon  the  anatomical  relations  of  the  inferior 
meatus.  Corresponding,  externally,  and  from  behind  forwards, 
to  the  vertical  portion  of  the  palate  bone,  to  the  internal  surface 
of  the  nasal  portion  of  the  superior  maxilla,  or  to  its  sinus, 
finally  to  the  inferior  curve  of  its  ascending  portion,  this  meatus 
is  principally  formed  by  the  concave  surface  of  the  inferior 
spongy  bone,  and,  inferiorly,  by  the  external  portion  of  the  floor 
of  the  nasal  fossa?. 

The  nasal  canal  opens  at  the  union  of  the  internal  and  external 
walls  of  the  inferior  meatus,  but  in  such  a  manner  that  it  is 
prolonged  a  line  and  a  half,  or  more,  on  the  latter.  Formed  at 
the  expense  of  the  inferior  spongy  bone,  the  orifice  of  this 
canal  looks  inwards  and  backwards.  Thus,  in  operations  for 
fistula  lachrymalis,  the  canula  should  be  introduced  in  this 
direction,  and  probes  should  be  passed  from  behind  forwards 
and  outwards.  It  is  situated  about  six  lines  from  the  orifice  of 
the  nose,  and  is  limited,  anteriorly,  by  a  slight  projection  of  the 
posterior  border  of  the  ascending  process.  Superiorly,  beneath 
the  turbinated  bone,  this  prominence  is  separated  from  it  by  a 
species  of  cul-de-sac,  in  which  the  probe  is  sometimes  engaged. 
My  own  experience  leads  me  to  consider  that  this  is  a  difficulty 
of  frequent  occurrence.  Another  cause  of  embarrassment  arises 
from  the  instrument  not  being  sufficiently  curved,  when,  abut- 
ting against  the  posterior  wall  of  the  canal,  it  penetrates  at  the 
slightest  effort  into  the  maxillary  sinus  ;  the  reason  of  this  being 
the  direction  of  the  canal,  which  is  obliquely  upwards  and  for- 
wards, or  slightly  outwards ;  and  especially  the  fold  or  valve, 
which,  contracting  the  opening,  directs  it  nearer  to  the  posterior 
than  the  anterior  portion  of  the  bony  canal.  * 

*  A  probe  may  also  be  introduced  into  the  nasal  canal  through  the  punctum 
lachrymale.  The  following  is  the  best  method.  The  surgeon,  standing  before  the 
patient,  should  draw  the  lower  lid  downwards  and  outwards,  thus  everting  the  tarsal 
margin  j  the  punctum  will  then  be  seen  at  about  two  lines  from  the  internal  angle 
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It  is  also  by  the  inferior  meatus  that  a  probe  may  be  passed 
from  the  nose  into  the  pharynx  and  eustachian  tube.  If  it  is 
raised  too  much  it  will  break  the  spongy  bone ;  but  this  incon- 
venience may  be  avoided  in  the  ligature  of  polypi,  or  in  plugging 
the  nasal  fossae,  by  carrying  the  instruments  on  the  inferior  wall 
of  the  nares,  or  between  the  vault  and  the  superior  spongy 
bone,  instead  of  introducing  them  through  the  middle  meatus. 

The  bones  of  the  external  wall  of  the  nasal  cavity  are  only 
remarkable  according  to  their  degree  of  fragility.  Posteriorly, 
its  skeleton,  formed  by  the  pterygoid  process,  and  the  posterior 
portion  of  the  superior  maxillary,  to  which  is  attached  the 
vertical  plate  of  the  palate  bone,  is  sufficiently  firm.  In  its 
middle  division  it  is  extremely  brittle,  being  only  composed  of 
the  thin  lamellae  of  the  ethmoid  and  the  internal  wall  of  the 
nasal  sinus.  Thus,  operations  performed  at  this  point  almost 
always  destroy  its  bony  layers.  Anteriorly,  it  is  very  solid,  being 
wholly  constituted  by  the  nasal  process  of  the  maxillary.  Al- 
though the  fragility  of  the  bones  here  is  prejudicial  in  so  many 
cases,  it  is,  nevertheless,  of  utility  in  others.  For  example,  it 
was  the  slight  resistance  of  the  lachrymal  bone,  which  suggested 
the  operation  for  the  formation  of  an  artificial  course  for  the 
tears,  either  according  to  the  process  of  Wolhouse,  or  to  those 
of  Hunter,  Scarpa,  &c. ;  the  aim  of  all  these  operations  being 
to  make  a  communication  between  the  nasal  canal  and  the 
middle  meatus. 

The  posterior  opening  of  the  nasal  fossae  is  double,  like  the 
anterior,  and  formed  by  the  termination  of  their  four  walls, 
elongated  vertically ;  it  is  rather  larger  inferiorly  than  supe- 
riorly ;  its  vertical  diameter  is  about  an  inch,  but  it  is  only  six 
lines  transversely.  Thus,  in  introducing  the  finger,  plugs,  &c. 
from  the  pharynx  into  the  nose,  we  should  place  the  greater 
diameter  in  the  vertical  direction. 

The  arteries  proceed  from  the  internal  maxillary  through  the 
pterigo-palatine  foramen,  from  the  ophthalmic  by  the  ethmoidal 
branches,  and  from  the  facial  by  the  coronary.  They  are  much 
too  small  to  require  any  enlarged  remarks,  unless  it  be,  that,  in 
ramifying  in  the  mucous  membrane,  they  are  very  superficial, 
and  predisposed  to  hemorrhage. 

A  collateral  vein  accompanies  each  artery ;  but  there  are  some 
communicating  through  the  foramen  ccecum  with  the  extremity 

of  the  eye,  projecting  like  a  papilla.  Through  this  a  probe  is  introduced,  at  first 
vertically  downwards,  for  about  a  line,  when  the  hand  should  be  depressed,  so  as  to 
bring  the  instrument  on  a  level  with  the  external  angle.  After  this  it  is  carried 
for  about  four  lines  directly  from  without  inwards,  towards  the  nose,  when  its  course 
will  be  arrested  by  the  lachrymal  bone.  If  the  instrument  is  now  raised  to  a  right 
angle,  having  its  extremities  directly  upwards  and  downwards,  the  slightest  pressure 
will  force  it  across  the  lachrymal  sac  into  the  nasal  duct. 

Throughout  the  operation  the  lower  lid  should  be  stretched  downwards  and 
outwards,  otherwise  the  point  of  the  probe  is  liable  to  catch  in  folds  of  the  lining 
membrane. — H.  H. 
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of  the  longitudinal  sinus,  and  others  passing  into  the  coronary 
sinus  through  the  foramina  of  the  sphenoid  bone.  Vicq.  d'Azyr 
considered  that  this  arrangement  gave  rise  to  the  hemorrhage 
occurring  from  the  nose  in  cerebral  affections.  These  veins  unite 
the  circulation  of  the  nose  with  that  of  the  brain. 

Lymphatics. — As  yet  but  little  understood ;  these  pass  into 
the  sub-maxillary  and  parotid  glands. 

The  nerves  are  furnished  by  the  first  pair,  which  is  entirely 
confined  to  this  region,  and  by  the  fifth,  which  supplies  nu- 
merous branches  coming  from  the  ophthalmic  and  from  the 
spheno-palatine  ganglion.  From  recent  experiments,  the  branches 
of  the  former  appear  to  be  specially  endowed  with  the  sense  of 
smell,  and  those  of  the  latter  with  general  sensibility.  In 
addition  to  these,  the  nares  receive  some  branches  of  the  great 
sympathetic. 

The  participation  of  the  nasal  fossae  in  the  congestions  and 
inflammations  of  the  brain  is  fully  explained  by  their  emissary 
vessels,  and  the  common  origin  of  their  arteries.  When  leeches 
applied  to  the  interior  of  the  nose  produce  happy  results  in 
these  diseases,  and  in  certain  fevers,  it  is  also  to  be  attributed  to 
the  same  communication,  and  to  the  continuity  of  the  pituitary 
with  the  mucous  membrane,  of  the  gastro-pulmonic  organs. 
Hence  also  arises  the  danger  of  epistaxis  to  any  great  extent. 
Bleeding  or  sarcomatous  polypi  arise,  more  particularly,  from  the 
body  of  the  sphenoid  bone,  because  the  vessels  of  its  spongy 
tissue,  joined  to  those  of  the  fibro-mucous  membrane  of  the 
nose,  form  a  more  abundant  plexus  here  than  elsewhere.  The 
purely  fibrous  tumours  are  removed  with  more  difficulty,  since 
they  not  only  arise  in  the  deep  layer  of  the  schneiderian  mem- 
brane, but  are  also  continuous  with  the  bone  itself. 

The  various  situations  of  polypi,  following  the  direction 
offering  least  resistance  to  their  developement,  depend  on  the 
arrangement  of  the  osseous  system.  The  narrowness  of  the 
vault  limits  their  progress  superiorly  ;  the  resistance  of  the 
pterigoid  process,  posteriorly,  and  of  the  nasal  process,  anteriorly, 
being  nearly  equal,  they  would  scarcely  emerge  with  greater 
facility  on  one  side  than  on  the  other,  were  it  not  for  the 
elastic  cartilages  of  the  nose,  which  are  absent  in  the  pharyngeal 
opening.  Meeting  with  less  obstruction  in  the  ethmoid  bone, 
the  septum,  the  nasal  wall  of  the  antrum  of  Highmor,  and  also  in 
the  cribriform  plate,  their  middle  portion  increases  mostly  by 
sending  prolongations  into  the  maxillary,  frontal,  and  sphenoidal 
sinuses,  at  the  same  time  that  they  emerge  through  the  natural 
opening  anteriorly  and  posteriorly. 

It  is  thus  that  a  polypus  may  deform  the  orbit,  and  thrust  the 
eye  towards  the  face  ;  depress  the  roof  of  the  palate,  contracting 
the  mouth ;  invade  the  nares,  surrounding  sinuses,  and  meatuses, 
ere  it  protrude  through  the  cheek;  enlarge  the  pharynx,  by 
depressing  the  velum  palati,  preventing  deglutition;  press  on 
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the  Eustachian  tube,  producing  deafness;  push  up  the  base 
of  the  cranium,  penetrating  the  ethmoidal  cells,  or  even  the 
cranial  fossae;  and,  finally,  escape  through  all  the  orifices  of 
the  olfactory  cavities,  forming  tumours  externally  in  their 
neighbourhood. 

The  continuation  of  the  inferior  meatus  with  the  lachrymal 
sac  shows  how  affections  of  the  nasal  fossae  may  react  on  the 
conjunctiva,  contract,  and  finally  close  the  nasal  canal.  The 
septum  being  stronger  than  the  cribriform  plate  of  the  ethmoid, 
explains  why  it  is  less  frequently  fractured  than  the  latter. 
The  ascending  processes  account  for  the  disturbances  and  con- 
cussion of  the  brain,  and  fractures  of  the  cranium,  from  violent 
blows  struck  from  below  upwards,  on  the  chin,  or  superior 
maxillary  bone.  Finally,  the  aptitude  of  the  mucous  mem- 
brane to  imbibe  all  kinds  of  fluids,  and  the  impossibility  of  its 
swelling  on  any  but  its  free  surface,  render  it  the  cause  of 
difficulty  of  respiration,  by  the  constriction  of  the  nares,  in 
congestions  arising  from  colds,  &c. 

The  number  of  the  turbinated  bones  is  sometimes  four,  or 
even  five,  and  thus  may  give  rise  to  the  embarrassment  expe- 
rienced by  some  surgeons  in  passing  sounds  into  the  nasal 
fossae. 


SECTION  THIRD. 

ORBITAL  REGION. 

Comprehending  the  whole  apparatus  of  vision,  and  the  lachry- 
mal organs,  having  internally  the  nasal,  externally  the  temporal, 
superiorly  the  frontal,  and  inferiorly  the  zygomato-maxillary 
regions,  the  orbital  presents  to  our  consideration  the  orbital 
arches,  eyelids,  palpebral  angles,  eye,  and  orbit. 

Superciliary  arch. — The  skin  entering  into  its  composition  is 
thicker  than  that  of  the  eyelids,  thinner  than  that  of  the  fore- 
head, elastic,  and  gives  insertion  to  the  eyebrows,  which,  gene- 
rally of  a  deeper  colour  than  the  hair,  are  destined  to  diminish 
the  intensity  of  light.  Thus,  their  destruction  is  frequently 
attended  by  ophthalmia  and  other  diseases  of  the  eye.  The  size 
of  the  eyebrow  depends  on  several  causes ;  on  the  quantity  of 
its  hair,  on  the  thickness  of  the  soft  parts  upon  which  they 
repose,  and,  especially,  on  the  degree  of  prominence  of  the  bony 
arch. 

The  subcutaneous  cellular  tissue,  forming  a  dense,  thick,  fila- 
mentous layer,  in  which  we  meet  with  adipose  cells,  oilers  nearly 
the  same  characters  in  the  eyebrow  as  in  the  scalp  gene- 
rally, and  is,  consequently,  subject  to  the#same  surgical  con- 
sideration. 

*  c  8 
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Muscles. — The  superior  fibres  of  the  orbicularis  palpebrarum 
follow  the  same  direction  as  the  arch.  The  inferior  portion  of 
the  occipito-fron talis  descends  perpendicularly,  behind  the  pre- 
ceding ;  internally  is  a  portion  of  the  pyramidalis  nasi,  and  close 
to  the  bone  the  corrugator  supercilii.  This  latter,  the  most  im- 
portant of  all,  passes  obliquely  upwards  and  outwards,  between 
the  frontal  and  the  naso-palpebral,  terminating  in  the  skin.  As 
the  cellular  tissue  separating  them  is  loose  and  lamellous,  pus  is 
frequently  infiltrated  at  the  side  of  the  eyelids  after  wounds; 
consequently,  these  should  not  be  immediately  brought  together, 
if  suppuration  be  expected,  and  in  the  event  of  its  occurring, 
it  must  be  evacuated  at  a  very  early  period.  If  the  division  be 
horizontal,  its  inferior  lip,  drawn  by  the  palpebral  muscle,  de- 
scends below  the  orbital  arch,  whilst  the  other  separates  from  it, 
being  drawn  up  by  the  occipito-fron  talis.  It  is  this  which 
renders  the  application  of  bandages  on  the  forehead  so  favour- 
able ;  the  best  way  to  prevent  the  numerous  inconveniences 
which  result  in  these  cases  being,  to  push  the  eyebrow  from 
below  upwards,  with  graduated  compresses,  and  keep  it  in  this 
position  by  bandages  properly  applied.* 

The  arteries  are  not  proper  to  this  part ;  in  fact,  most  of  them 
merely  traverse  it.  They  are,  externally,  some  branches  of  the 
anterior  temporal;  internally,  of  the  nasal  and  supra-orbital,  the 
trunk  of  which  ascends  between  the  frontal  muscles  and  the 
eyebrow.  Consequently,  a  wound  occurring  about  an  inch  supe- 
riorly, and  external  to  the  tendon  of  the  orbicularis,  may  cause 
considerable  hemorrhage;  in  which  case,  if  the  division  of  the 
artery  has  taken  place  between  the  muscles,  a  ligature  may  be 
easily  applied,  on  account  of  the  loose  texture  of  the  cellular 
tissue.  Above  the  eyebrow,  on  the  contrary,  compression  is 
most  easy,  as  the  vessel  is  with  difficulty  secured  in  the  subcu- 
taneous layer. 

The  superficial  veins  present  nothing  of  peculiarity  ;  the  others 
follow  the  direction  of  the  arteries.  The  frontal,  which  receives 
nearly  the  whole  of  the  former,  descends  on  each  side  of  the 
nose,  where  it  assumes  the  name  of  angular.  . 

Lymphatics. — Some  accompany  the  blood  vessels  of  the  face, 
and  pass  to  the  sub-maxillary  glands,  whilst  those  of  the  ex- 
ternal portion  are  directed  towards  the  anterior  of  the  ear;  thus 
diseases  of  the  head  and  eyebrow  cause  swelling  of  the  sub- 
maxillary gland,  whilst  those  of  the  parotid  region  are  affected 
in  the  diseases  of  the  external  half  of  the  superciliary  arch. 

Nerves. — Besides  the  filaments  of  the  facial  anastomosing  with 

*  This  is  by  no  means  sufficient  to  prevent  subsequent  disfigurement,  as  the  best 
applied  bandage  cannot  counteract  the  action  of  the  muscles,  and  thus,  in  spite  of 
the  greatest  care  and  attention,  the  edges  of  the  wound  will  be  drawn  from  their 
apposition,  and  a  much  larger  scar,  and  consequently  greater  disfigurement,  will 
occur  than  if  the  wound  be  first  drawn  together  by  sutures,  and  then  a  bandage 
applied  as  above.  As  a  general  rule,  also,  it  must  be  observed,  that  all  wounds  of  the 
face  should  be  united  by  suture. — H.  H. 
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the  supra-orbital,  and  some  branches  of  the  internal  nasal,  anasto- 
mosing with  the  frontal,  we  find  here  the  two  portions  of  the 
supra-orbital  sometimes  emerging  from  the  orbit  together, 
through  the  foramen  of  the  same  name ;  but  the  smaller  portion 
passes,  more  frequently,  between  the  pulley  of  the  superior 
oblique  and  the  internal  orbital  process.  As  this  nerve  appears 
to  be  the  seat  of  neuralgia  of  the  forehead,  its  division  has  been 
recommended.  It  may  be  exposed  immediately  at  its  exit  from 
the  notch,  as,  in  this  situation,  we  have  only  the  skin,  the  naso- 
palpebral muscle,  and  two  layers  of  cellular  tissue  to  divide,  and 
the  nerve  is  easily  found,  by  passing  the  tip  of  the  finger  along 
the  bony  arch,  when  the  first  depression  met  with  is  that  con- 
taining it.  It  is,  generally,  situated  an  inch  external  and  supe- 
rior to  the  tendon  of  the  orbicular.  In  this  operation,  we  should 
be  careful  not  to  raise  the  eyebrow  too  violently,  as  the  spasm 
of  its  muscle  thus  produced  will  draw  it  down,  and  interfere 
with  our  further  progress. 

The  skeleton  belongs  entirely  to  the  frontal  bone.  Its  external 
half  is  generally  prominent,  and  thin,  frequently  dividing  the 
integuments  in  falls  or  blows  on  this  region.  The  internal  is 
rounder,  supporting  the  head  of  the  eyebrow,  and  is  more  or 
less  prominent,  according  to  the  extent  of  the  corresponding 
frontal  sinus. 

The  orbital  arch  is  much  less  frequently  fractured  by  blows 
upon  it,  than  is  the  roof  of  the  orbit,  which  is  much  thinner. 

Eyelids. — Continuous,  superiorly,  with  the  eyebrow,  the  upper 
is  longer,  larger,  and  more  curved  than  the  inferior. 

The  aponeurotic  expansion  of  the  elevator  muscle,  the  tarsal 
cartilage,  meibomian  glands,  and  conjunctiva,  enter  as  elements 
into  this  eyelid,  the  free  border  of  which  presents,  firstly,  the 
ciliae  anteriorly;  secondly,  the  orifices  of  the  mucous  follicles, 
posteriorly;  thirdly,  the  punctum  lachrymale,  situated  at  the 
union  of  its  four  external  with  its  internal  fifth ;  fourthly,  the 
opening  of  the  ducts  of  the  lachrymal  gland,  between  the  con- 
junctiva and  the  internal  surface  of  the  tarsal  cartilage. 

The  inferior,  extending  less,  transversely  and  from  below  up- 
wards, than  the  preceding,  is  continuous  with  the  inferior  orbital 
ridge.  Its  constituent  portions  are  like  those  of  the  superior, 
the  skin  equally  fine,  cellular  tissue,  in  which  a  small  quantity 
of  adipose  vesicles  are  sometimes  developed,  the  inferior  portion 
of  the  palpebral  ligament,  the  tarsal  cartilage,  a  fine  cellular 
tissue,  and  the  conjunctiva,  but  rarely  a  depressor  muscle.* 
Its  free  border,  less  concave  than  that  of  the  upper  lid,  differs 
from  it  in  no  other  respect.  Each  of  these  elements  is  remark- 
able for  some  peculiarity. 

The  skin,  extremely  thin,  soft,  and  vascular,  becomes  quickly 
blue  or  livid  in  some  indispositions.    It  is  never  covered  with 

*  Some  fibres  of  the  orbicularis  palpebrarum  also  enter  into  its  formation  

H.  H. 
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hair.  Transversely  wrinkled  in  old  age,  it  is  always  very  loosely 
attached  to  the  subjacent  cellular  tissue.  It  is  by  virtue  of  its 
elasticity,  that  the  skin  of  the  eyelids  becomes  sometimes  so 
elongated  as  to  allow  of  entropium,  producing  ophthalmia,  which 
can  only  be  cured  by  the  excision  of  a  portion  of  this  relaxed 
integument. 

As  the  cellular  tissue  never  encloses  fat,  the  eyelids,  in  corpulent 
individuals,  appear  sunken.  Its  looseness  allows,  on  the  other 
hand,  of  infiltrations,  which  are  of  frequent  occurrence,  and 
accounts  for  the  ecchymosis  after  the  application  of  leeches. 
The  cellular  tissue,  uniting  the  muscle  to  the  ligament  of  the 
eyelids,  and  to  the  tarsal  cartilage,  although  lamellous,  is  never- 
theless denser,  and  does  not  allow  of  infiltration  with  the  same 
facility.  Small  encisted  tumours  are  developed  between  its 
lamellae;  these  should  be  removed  through  the  internal  surface 
of  the  eyelid. 

Muscles. — In  the  inferior  lid  we  only  find  a  portion  of  the 
orbicular,  whilst  the  superior  incloses  a  muscle  proper  to  itself, 
whence  the  great  mobility  of  the  latter,  compared  with  the 
former.  The  fibres  of  the  common  orbicular  muscle  are  paler, 
less  curved,  and  form  a  thinner  layer,  as  they  approach  its  free 
border ;  their  insertion  shall  be  examined  in  treating  of  the  great, 
angle. 

The  palpebral  ligament  is  attached  to  the  external  half  of  the 
two  orbital  ridges.  Situated  between  the  orbicular  muscle  and 
the  conjunctiva,  it  appears  to  be  continuous  with  the  external 
extremity  of  the  tarsal  cartilages.  Inflammations  are  very  pain- 
ful, external  to  the  orbit,  in  consequence  of  the  resistance  it 
opposes  to  the  swelling  of  the  part;  and,  for  the  same  reason, 
it  for  a  long  time  prevents  tumours  formed  between  it  and  the 
conjunctiva,  or  in  the  orbit,  from  projecting  outwards. 

The  tarsal  cartilages  are  much  thinner  at  their  convex  margin 
than  towards  the  palpebral  opening;  in  the  former  direction 
they  unite  with  the  ligaments,  and  also  with  the  proper  elevator 
muscle  of  the  upper  lid.  In  the  latter,  they  are  only  enveloped 
by  skin  and  mucous  membrane,  to  which  they  are  firmly  at- 
tached. This  accounts  for  the  pain  which  accompanies  inflam- 
mation of  this  part.  Covered  by  the  orbicular  muscle,  they  lie 
on  the  conjunctiva,  from  which  they  are  separated  by  the  meibo- 
mian glands.  The  cartilage  of  the  upper  lid,  in  relation  with 
the  ducts  of  the  lachrymal  gland,  extends  for  five  lines  from 
above  downwards,  and  from  five  to  six  transversely.  The  other 
is  equally  six  lines  transversely,  but  from  above  downwards  it  is. 
only  about  two  in  extent.  Their  posterior  surface  is  concave,  and 
moulded  to  the  convexity  of  the  eye ;  in  fact,  properly  speaking, 
these  cartilages  form  the  skeleton  of  the  eyelids. 

The  conjunctiva,  dense,  and  united  in  a  firm  manner  to  the 
internal  surface  of  the  free  border  of  the  eyelids,  becomes  gra- 
dually softj  and  elastic,  as  it  approaches  its  point  of  reflection 
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over  the  eyeball ;  thus,  when  we  would  excise  a  portion  as  a 
remedy  for  ectropium,  it  is  better  to  cut,  as  far  as  possible,  from 
this  border.  It  is  for  the  same  reason,  that  leeches  applied  too 
near  the  ciliae  cause  much  pain,  and  bleed  but  little,  whilst  ap- 
plied further  off,  they  produce  but  little  suffering,  bite,  and  fill 
quickly,  and  have  considerable  effect.  The  increasing  softness 
and  vascularity  of  the  conjunctiva,  as  it  approaches  the  eyeball, 
and  the  corresponding  abundance  and  elasticity  of  the  cellular 
tissue,  explain  why  its  acute  swelling  so  promptly  produces 
ectropium,  whilst  its  simple  chronic  inflammation  leads  to  no- 
thing of  the  kind. 

The  small  glands,  known  as  palpebral  follicles,  or  meibomian 
glands,  arranged  in  parallel  lines,  in  the  fissures  presented  by 
the  ocular  surface  of  the  tarsal  cartilage,  all  open  on  the  pos- 
terior crest  of  the  free  border  of  the  eyelids;  the  conjunctiva 
is  prolonged  into  their  orifices.  In  ophthalmia,  dependant  upon 
their  affection,  the  various  ointments  recommended  for  their 
cure  should  be  applied,  posteriorly,  along  the  whole  of  the  edge 
of  the  eyelids,  and  not  simply  in  one  of  the  angles. 

The  arteries  are,  internally,  the  two  internal  palpebral  branches 
of  the  ophthalmic ;  externally,  the  two  external  palpebral  branches 
of  the  lachrymal;  superiorly,  some  twigs  of  the  supra-orbital;  and, 
inferiorly,  some  branches  of  the  infra-orbital  and  the  facial.  The 
four  first  form  two  arches  of  the  same  direction,  and  are  situated 
at  four  or  five  lines  from  the  free  margin  of  the  eyelids,  behind 
the  naso-palpebral  muscle;  as  they  exactly  correspond  to  the 
coronary  arteries  of  the  lip,  they  should  be  noticed  with  regard 
to  their  position,  and  size,  in  operations.  For  example,  it  should 
be  remembered,  that  a  sufficiently  large  half  circle  may  be  re- 
moved from  the  ciliary  border,  in  cancerous  or  other  affections, 
without  their  being  wounded;  whilst,  if  we  are  obliged  to  re- 
move the  tumour  together  with  a  portion  of  the  sound  parts, 
in  the  form  of  a  V,  these  arteries  are  necessarily  divided. 

The  veins,  in  general,  empty  themselves  into  the  ophthalmic, 
but  some  few  pass  into  the  angular.  Larger  than  the  arteries, 
and  communicating  directly  with  those  of  the  brain,  they,  to  a 
certain  degree,  explain  the  pain,  redness,  and  pathological  con- 
dition of  the  eyes  in  affections  of  the  head. 

The  lymphatics  of  the  external  portion  of  the  superior  eyelid 
alone,  run  to  the  parotid  region;  all  the  others  traverse  the 
face,  and  terminate  beneath  the  jaw. 

Nerves. — Internally,  parallel  to  the  arteries,  are  the  palpebral 
filaments  of  the  nasal ;  externally,  the  branches  of  the  lachrymal 
and  facial;  superiorly,  the  two  branches  of  the  frontal  are  met 
with;  and  the  inferior  lid  receives  the  infra-orbital.  It  is  to 
this  great  supply  of  nerves  that  the  eyelids  owe  their  exquisite 
sensibility,  augmented,  towards  their  free  edge,  by  the  peculiarity 
of  their  texture. 
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The  ciliae  form  a  curve,  the  concavity  of  which  is  directed 
towards  the  orbital  arches.  Arranged  in  two  or  three  lines, 
they  may  deviate  so  as  to  be  inclined  towards  the  eye,  in- 
stead of  taking  a  contrary  direction.  Their  roots,  surrounded 
by  follicles,  the  diseases  of  which  often  cause  their  destruction, 
present  bulbs,  which  receive  numerous  nervous  filaments,  fur- 
nished by  the  palpebral,  and,  in  general,  easily  traced  into  the 
bulb  of  the  hair. 

The  eyelids  lead  to  numerous  surgical  considerations.  The 
protection  which  they  furnish  to  the  eye  is  so  essential,  that 
their  destruction  is  constantly  followed  by  incurable  ophthalmia, 
and  disorganization  of  the  cornea.  The  ciliae  themselves  are 
also  sufficiently  important  for  their  loss  to  give  rise  to  continued 
inflammation  of  the  conjunctiva;  so  that,  for  this  reason  alone, 
common  sense  would  reject  all  those  methods  which,  in  ectro- 
pium  or  entropium,  consist  in  the  removal  of  the  palpebral  mar- 
gin. The  transverse  folds  of  the  superior  lid  depend  upon  the 
direction  of  the  levator  muscle,  and  its  insertion  at  the  bottom 
of  the  orbit ;  these  folds  require  that  incisions  should  always  be 
made  in  that  direction,  unless  there  be  special  reason  to  the 
contrary.  It  is  also  the  paralysis  of  this  muscle  that  causes  the 
lid  to  fall  in  ptosis.  Being  nearer  the  skin  than  the  conjunctiva, 
the  orbicular  muscle,  contracting  spasmodically,  produces  entro- 
pium :  which  Key  attempted  to  cure,  by  excision  of  a  portion  of 
its  fibres ;  but  which  Jacob  treated  more  efficaciously,  by  incision 
at  the  palpebral  angle.* 

From  the  softness  of  the  integuments,  all  cicatrices  in  the 
immediate  neighbourhood  of  the  orbit  tend  to  evert  the  tarsal 
cartilages,  in  the  same  manner  that  congestion,  infiltration,  or 
relaxation  of  the  skin  or  subcutaneous  tissue,  prolonged  for  any 
period,  produces  inversion.  Hence  the  necessity,  in  the  former 
case,  either  to  excise  a  portion  of  the  conjunctiva,  or  to  elongate 
the  external  layer  of  the  lid,  by  the  blepharo -plastic  operation, 
or  to  remove  a  triangle  from  the  whole  substance  of  the  organ ; 
thus  obliging  it,  in  cicatrising,  to  reassume  its  proper  position. 
The  lamellous  condition  and  elasticity  of  all  the  tissues  cause 
inflammations  external  to  the  ciliae  to  assume,  generally,  an  ery- 
sipelatous character.  The  compact  texture  of  the  free  border 
of  the  lid  produces  quite  a  contrary  effect;  and  the  follicles, 

*  Mr,  Guthrie's  method  of  operating  in  entropium,  which  I  have  often  seen 
adopted  with  success,  at  the  Royal  Westminster  Ophthalmic  Hospital  and  elsewhere, 
is  as  follows: — He  removes  a  transverse  fold  of  the  relaxed  integument,  of  the  re- 
quired extent,  and  afterwards  divides  the  tarsal  cartilages,  vertically,  at  about  a  line 
from  the  external  angle,  and  near  the  internal  angle,  just  external  to  the  punctum  ; 
ligatures  are  then  passed  through  the  two  edges  of  the  transverse  wound,  bringing 
them  together,  and  thus  everting  the  lid,  which  is  drawn  either  upwards  or  down- 
wards, as  the  case  may  be,  by  the  extremities  of  the  sutures  being  fixed  by  sticking 
plaster  to  the  forehead  in  the  upper  lid,  and  cheek  in  the  lower.  In  entropium  of 
the  lower  lid,  he  commonly  divides  the  cartilage  only  at  the  external  angle — H.  H. 
See  Guthrie  on  the  Operative  Surgery  of  the  Eye. 
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glands,  and  bulbs  of  the  hair  here  situated  sufficiently  account 
for  the  various  forms  of  diseases  common  to  it.  Being  large, 
and  elevated  at  its  root,  the  superior  eyelid  is  easily  everted ; 
thus  its  conjunctiva,  which  is  often  covered  by  granulations,  is 
frequently  attacked  by  chronic  inflammation,  lasting  for  months, 
and  even  years. 

The  temporal  angle  of  the  lids  consists  of  a  deep  depression, 
limited,  superiorly,  by  the  external  orbital  process,  and,  inferiorly, 
by  the  frontal  angle  of  the  malar  bone.  As  the  palpebral  com- 
missure is  generally  two  or  three  lines  within  the  bone,  the  eye 
appears,  accordingly,  either  larger  or  smaller.  The  free  borders 
of  the  lids,  uniting  towards  their  extremities,  even  when  they 
are  half  open,  easily  contract  anormal  adhesions,  if  care  be  not 
taken  to  separate  them  frequently,  when  they  are  the  seat  of  ex- 
coriation or  inflammation. 

We  find  in  this  angle — 

1.  The  skin  and  cellular  tissue,  common  to  the  lids. 

2.  The  external  extremity  of  the  fibres  of  the  orbicular,  and 
the  raphe,  resulting  from  their  interlacing. 

3.  The  strongest  portion  of  the  palpebral  ligaments. 

4.  The  conjunctiva. 

5.  The  origin  of  the  two  external  palpebral  arteries. 

6.  The  termination  of  the  lachrymal  nerve. 

7.  Some  filaments  of  the  facial. 

8.  Finally,  the  zygomato-frontal  suture. 

In  some  individuals,  especially  in  old  persons,  the  skin  of  this 
angle  presents  numerous  convergent  folds.  Notwithstanding 
these,  which  are  vulgarly  named  crow's  feet,  incisions  may  be 
made  in  any  direction,  as  the  muscle  here  has  no  fixed  point  of 
attachment,  and  there  are  no  nerves  or  vessels  of  any  impor- 
tance; however,  as  the  conjunctiva  lies  at  some  distance  from 
the  palpebral  ligaments,  penetrating  wounds  of  this  part  are 
dangerous,  from  the  facility  with  which  inflammation  and  pus 
extend  into  the  interior  of  the  orbits. 

Great  or  internal  angle,  and  lachrymal  apparatus. — One  of  the 
most  important  points  of  the  orbital  region,  on  account  of  the 
frequent  manifestations  of  diseases  and  the  numerous  operations 
performed  in  it,  the  great  angle,  uniting  the  eyelids  to  the 
nose,  is  covered  with  skin,  which  participates  in  the  characters 
common  to  these  parts.  Much  less  elastic  than  on  the  lids,  it 
is  thinner  than  on  the  nose,  and,  on  account  of  its  delicacy,  ab- 
scesses forming  beneath  it  speedily  burst,  whilst  tumours  rarely 
assume  any  great  size  before  they  become  disorganized.  Be- 
neath the  skin  is  the  cellular  tissue,  and  next  to  it  the  orbicularis 
palpebrarum  muscle.  This  muscle  here  requires  much  consi- 
deration. Inferiorly,  its  fibres  are  attached  to  the  external  sur- 
face of  the  ascending  portion  of  the  superior  maxilla,  where  they 
slightly  cover  the  levator  labii  superioris  alasque  nasi ;  supe- 
riorly, it  is  attached  to  the  internal  orbital  process  of  the  frontal 
*  i)  3 
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bone.  Between  these  points,  the  fibres  proceed  from  a  tendon 
of  importance,  which  we  will  next  examine. 

Direct  tendon.  —  About  three  lines  in  length  and  one  in 
breadth,  flattened,  and  attached  to  the  external  border  of  the 
lachrymal  canal,  this  tendon  bifurcates  in  terminating  in  the 
lids,  where  it  becomes  continuous  with  the  lachrymal  cartilages, 
and  is  applied  on  the  fibrous  portion  of  the  lachrymal  sac,  into 
the  formation  of  which  it  appears  to  enter.  Its  proper  tendinous 
portion  is  termed  the  direct  tendon,  whilst  the  expansion  which 
it  furnishes  to  the  sac  is  called  the  reflected  tendon.  On  account 
of  its  transverse  position  the  lachrymal  sac  is,  as  it  were,  divided 
into  two  portions,  the  inferior  situated  in  a  triangular  space, 
having  its  base  external,  the  superior  side  of  which  is  straight, 
and  bounded  by  the  tendon,  whilst  its  inferior  border  is  concave, 
formed  by  the  external  margin  of  the  lachrymal  canal  and 
anterior  border  of  the  superior  maxilla.  It  is  in  the  apex  of 
this  space  that  the  bistouri  should  be  introduced,  in  opening  the 
lachrymal  sac.  As  the  direct  tendon  receives  the  fleshy  fibres 
of  the  two  lids,  serving  as  a  fixed  point  of  attachment  on  the 
nose,  all  wounds  of  the  palpebral  edges  in  this  region  are  likely 
to  be  followed  by  elongation  of  the  opening  of  the  eye  outwards. 
However,  as  the  cicatrices  promptly  acquire  considerable  elas- 
ticity, this  accident  is  less  common  than  might  be  imagined. 
Inflammations  here  are  rarely  of  a  diffused  character,  in  conse- 
quence of  the  unequal  distribution  and  density  of  the  cellular 
tissue,  and  its  adhesions  with  the  surrounding  parts.  As  abscesses 
may  occur  between  the  fleshy  fibres  and  the  skin,  as  well  as 
between  the  conjunctiva,  or  the  lachrymal  sac,  and  the  more 
superficial  layers,  they  may  open  either  externally  or  internally 
to  the  lids,  and  even  into  the  lachrymal  apparatus  itself. 

Lachrymal  apparatus. — The  puncta,  or  external  orifices  of 
the  lachrymal  ducts,  are  situated  at  the  internal  extremity  of 
the  concave  portion  of  the  free  borders  of  the  eyelid.  Formed 
by  a  small  cartilaginous  ring,  they  penetrate  perpendicularly 
for  about  a  line,  afterwards  curving  at  right  angles,  to  unite 
with  the  ducts.  When  the  eyelids  are  open,  they  look  obliquely 
between  the  globe  of  the  eye  and  the  caruncula,  whilst  they  are 
directed  backwards  when  the  lids  are  closed ;  thus,  they  easily 
absorb  the  medicated  fluids  introduced  into  the  great  angle, 
and  also  the  morbid  secretions  here  formed.  This  explains,  on 
the  one  hand,  how  diseases  of  the  lachrymal  sac  are  sometimes 
cured  by  collyria,  and,  on  the  other,  how  these  diseases  are 
sometimes  the  result  of  ophthalmia. 

It  also  occurs  from  this  arrangement,  that,  in  order  to  intro- 
duce any  instrument,  we  must  first  draw  them  outwards,  and 
then  apply  the  point  of  the  instrument,  perpendicularly,  on  their 
opening. 

The  lachrymal  ducts  follow  the  course  of  the  straight  portion 
of  the  palpebral  margin,  and  sometimes  unite  before  they  enter 
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the  lachrymal  sac,  where  they  then  terminate  by  a  single  open- 
ing. They  also  frequently  merely  approach  each  other,  and 
then  terminate  in  separate  openings. 

Situated  on  the  posterior  portion  of  the  lid,  they  are  protected 
against  the  action  of  external  substances.  Being  separated 
from  the  eye  and  the  caruncula  only  by  conjunctiva,  their  ocular 
wall  is  naturally  thin  and  soft,  allowing  of  its  being  easily  per- 
forated by  the  probe,  when  we  operate  according  to  Anel, 
Mejan,  &c. 

The  superior  duct,  more  easily  placed  in  a  parallel  direction 
to  that  of  the  sac,  by  raising  the  lid  towards  the  head  of  the  eye- 
brow, should  be  preferred  for  passing  threads,  setons,  &c.  But, 
on  the  contrary,  injections  should  be  thrown  into  the  inferior, 
on  account  of  its  transverse  position,  its  firmness,  and  because  it 
allows  of  taking  a  fixed  point  upon  the  cheek. 

The  lachrymal  sac  represents  the  termination  of  the  nasal 
canal.  Crossed,  anteriorly,  by  the  tendon  of  the  orbicularis 
muscle,  above  which  it  forms  a  fibrous  cul-de-sac  of  about  four 
lines  in  length,  and  from  one  and  a  half  to  two,  and  even  three, 
in  width,  it  lies  internally  on  the  bony  lachrymal  canal,  becoming 
blended  with  the  periosteum,  to  which  it  firmly  adheres.  Exter- 
nally, it  is  separated  from  the  caruncula  and  conjunctiva  by  a 
fibrous  expansion,  and  by  the  tensor  tarsi  muscle.  Fixed,  on 
the  one  hand,  to  the  superior  border  of  the  canal,  and,  on  the 
other,  to  the  posterior  surface  of  the  direct  tendon,  from  which 
it  derives  its  reflected  covering,  and  situated  opposite  and  above 
the  tendon,  it  pushes  lachrymal  humours  more  particularly  down- 
wards and  outwards. 

Anteriorly,  the  lachrymal  sac  is  covered  by  the  origin  of  the 
orbicular  muscle,  and  some  fibrous  tissue,  which  is  continuous 
with  the  periosteum  at  the  root  of  the  nose ;  its  internal  surface 
is  invested  by  mucous  membrane,  habitually  of  a  deeper  red 
than  that  of  the  lachrymal  ducts.  Adhering  by  its  external 
surface  to  solid  immoveable  parts,  it  can  neither  dilate  nor 
become  constricted,  in  any  great  degree,  in  a  healthy  condition. 
This  circumstance  shows  the  futility  of  the  recommendation  of 
Munro,  to  introduce  a  sound  by  the  lachrymal  duct,  in  order  to 
stretch  the  anterior  wall  of  the  sac,  during  the  incision  in 
operation  for  fistula,  as,  on  this  account,  if,  after  directing  the 
bistouri  obliquely  downwards,  inwards,  and  backwards,  beneath 
the  direct  tendon,  the  handle  is  raised  towards  the  eyebrow,  so 
that  it  penetrates  more  deeply,  the  sac  must  be  entered  and  cut 
to  a  great  extent,  although  the  outward  opening  be  very  small. 

The  nasal  canal,  a  mere  continuation  of  the  lachrymal  sac, 
invested  by  the  same  mucous  membrane,  and  adhering  to  the 
whole  extent  of  the  bony  canal,  is  nearly  an  inert  duct,  with 
regard  to  the  operations  which  its  diseases  require ;  hence  the 
successful  employment  of  the  metallic  canula. 

From  five  to  seven  lines  in  length,  and  extending  a  little 
*  d  4 
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more  posteriorly  than  transversely,  this  canal  presents  a  slight 
curve,  convex  anteriorly  and  externally,  whilst  the  lachrymal 
sac  is  slightly  convex  in  the  opposite  direction.  Its  inferior 
orifice  has  been  described  with  the  nasal  fossae. 

The  bones  forming  its  skeleton  require  some  consideration. 
As  the  lachrymal  canal  is  formed,  anteriorly,  in  the  posterior 
border  of  the  ascending  process  of  the  superior  maxilla,  pos- 
teriorly, in  the  external  surface  of  the  os  unguis,  it  is  better  to 
make  the  artificial  canal  for  tears  in  the  latter  than  in  the 
former  situation. 

The  proper  nasal  canal,  formed  by  the  prolongation  of  the 
lachrymal,  has  no  organ  of  any  importance  anterior  to  it.  The 
nasal  fossae  or  the  maxillary  sinus  are  easily  penetrated  through 
its  posterior  thin  and  brittle  wall,  formed  by  the  inferior  portion 
of  the  os  unguis,  part  of  the  superior  maxilla,  and  a  small  portion 
of  the  inferior  spongy  bone. 

Its  internal  wall,  consisting  of  a  prolongation  of  the  os  unguis 
and  the  inferior  spongy  bone,  is  not  more  solid  than  the  pre- 
ceding. Corresponding  to  the  nares,  it  may  be  depressed  by 
polypi  or  other  tumours  developed  in  the  nose ;  whence  epiphora, 
fistula  lachrymalis,  &c. 

Finally,  its  external  wall,  constituted  by  the  lamina  bounding 
the  maxillary  sinus,  and  sometimes  by  a  small  prolongation  of 
the  inferior  spongy  bone,  is  also  thin  like  the  others,  and  easily 
fractured  or  perforated  in  introducing  a  probe  in  the  nasal 
canal,  according  to  the  method  recommended  by  La  Forest. 
The  maxillary  sinus  is  then  entered,  in  which,  for  the  same 
reason,  tumours  rarely  acquire  any  size,  without  interrupting, 
or  even  entirely  preventing,  the  descent  of  the  tears  into  the 
inferior  meatus. 

Enclosed  within  a  bony  canal,  which  resists  it  at  all  points, 
invested  by  elastic  mucous  membrane,  destined  to  convey  the 
exhaling  humours  of  the  eyelids,  together  with  the  tears,  from 
the  eye  to  the  nose,  the  anatomical  arrangement  of  the  lachry- 
mal duct  sufficiently  explains  the  causes  of  its  constriction, 
frequent  congestions,  and  obstruction,  and  the  success  attending 
temporary  or  permanent  dilatation,  and  the  various  applications 
used  in  the  treatment  of  its  most  common  diseases. 

Fistula  lachrymalis  generally  appears  at  the  internal  extremity 
of  the  lower  lid,  because  inferiorly  the  excretory  apparatus  of 
the  tears  is  not  dilatable,  and,  superiorly,  it  is  resisted  by  the 
tendon  of  the  orbicularis  palpebrarum  muscle.  As  its  mucous 
membrane  is  very  thin,  inflammation,  ulceration,  or  suppu- 
ration may  destroy  the  fibro-cellular  investment,  causing  necro- 
sis, or  caries  of  the  bones ;  hence  the  same  operation  is  not 
applicable  to  all  the  varieties  of  fistulae,  some  or  which  are 
unhappily  incurable. 

Between  the  lachrymal  sac  and  the  globe  of  the  eye,  on  the 
one  part,  the  palpebral  commissure  and  the  lachrymal  puncta,  on 
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the  other,  is  situated  the  caruncula,  a  small  body  of  a  more  or 
less  reddish  white  in  the  natural  state,  formed  by  a  fold  of  the 
conjunctiva,  containing  a  great  number  of  agglomerate  follicles, 
and  also  a  small  cartilage.  To  this  we  may  add  the  tensor  tarsi 
muscle,  situated  behind  the  lachrymal  sac  and  ducts,  to  which 
it  is  attached,  and  which  it  may  compress  and  draw  towards  the 
os  unguis,  its  fixed  point.  Thus,  enclosing  all  the  elements  of  a 
true  eyelid,  the  caruncula  lachrymalis  is  a  rudiment  of  the 
membrana  nictitans  in  birds  and  beasts. 

It  sometimes  gives  origin  to  hairs,  which  occasionally  curve, 
turning  into  the  eye,  causing  violent  ophthalmia.  It  was  through 
the  internal  extremity  of  the  fissure  separating  it  from  the  infe- 
rior eyelid  that  Ponteau  recommended  the  lachrymal  sac  to  be 
opened.  It  has  been  more  recently  proposed,  with  the  same 
view,  to  commence  the  incision  above  the  caruncula,  and  thus 
open  the  sac  to  a  much  greater  extent ;  but  as  the  tensor  tarsi 
muscles  would  be  divided,  and  as  the  action  of  these  muscles 
assists  in  the  excretion  of  the  tears,  these  operations  are  not 
advisable. 

Globe  of  the  eye. — The  globe  of  the  eye,  of  a  spheroidal  shape, 
slightly  flattened  on  its  four  surfaces,  is  from  ten  to  twelve  lines 
in  diameter,  from  before  backwards,  and  about  a  line  less  in 
the  other  direction. 

Anterior  chamber. — The  eye  is  divided  into  two  chambers; 
the  one  anterior,  limited  behind  by  the  iris,  and  in  front  by  the 
cornea,  is  from  four  to  five  lines  transversely,  and  very  little  less 
from  above  downwards,  and  about  two  lines  from  the  centre 
of  the  pupil  to  the  cornea.  As  it  gradually  diminishes  in  ap- 
proaching the  greater  circumference  of  the  iris,  we  should,  in 
penetrating  this  chamber  in  keratonyxis,  direct  the  concavity 
of  the  needle  upwards  ;  otherwise,  if  the  point  of  the  instrument 
looks  backwards,  or  if  we  use  a  straight  needle,  the  pupil  is  with 
difficulty  reached  without  injuring  the  iris. 

The  transparent  cornea,  appertaining  entirely  to  this  chamber, 
forms  nearly  the  anterior  fifth  of  the  eye,  wedged,  as  it  were,  in 
the  opening  of  the  sclerotica,  and  describing  a  smaller  circle 
than  the  rest  of  the  organ ;  it  is  slightly  depressed  at  its  cir- 
cumference, where  it  corresponds  to  the  iris.  Anteriorly,  it 
is  invested  by  a  membrane  which  appears  to  belong  to  the 
conjunctiva,  but  which  does  not  really  possess  the  character  of 
mucous  membrane,  except  in  certain  diseases,  and  which  ad- 
heres so  intimately  that  they  can  scarcely  be  separated  by  dis- 
section. Thus,  several  anatomists  have  maintained  that  it  differs 
in  character  from  the  conjunctiva;  but,  whatever  it  be,  the  fluid 
constituting  phlyctenae  of  the  cornea  collects  beneath  it.  Pos- 
teriorly, the  cornea  is  invested  by  a  membrane,  termed  the 
membrane  of  the  aqueous  humour.  This  does  not  appear  to  invest 
the  iris,  although  several  exact  observers  have  considered  that 
it  does.    In  my  opinion  it  is  the  internal,  as  the  preceding  was 
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the  external,  investment  of  the  cornea.  The  anterior  chamber 
is  rilled  with  a  fluid  which  is  speedily  reproduced,  especially  in 
young  subjects. 

Wenzel,  and  most  of  the  French  surgeons,  recommend  that  the 
knife  be  not  carried  directly  across  the  anterior  chamber,  as  was 
the  practice  of  La  Faye,  but  obliquely,  from  above  downwards, 
and  inwards,  lest  the  flap  of  the  cornea  should  be  raised,  by 
the  eye  turning  down,  or  by  the  motions  of  the  lower  lid.  This 
precept  is  not  so  essential  as  many  authors  suppose,  since  it  is 
the  upper  lid  which  drops,  and  not  the  lower  which  rises,  in 
closing  the  eyes  of  the  patient  after  the  operation ;  neither 
does  the  eye  itself,  should  it  descend,  tend  more  to  this  accident. 
Besides,  the  oblique  incision  will  not  prevent  this  occurrence, 
as  the  external  flap  will  be  liable  to  the  same  inconvenience. 
If  there  be  any  utility  derivable  from  the  idea  of  Wenzel,  it  is 
rather  that,  in  the  transverse  incision,  the  flap,  being  only  com- 
pressed in  its  middle  portion,  allows  the  iris,  or  rather  the 
vitreous  humour,  to  raise  the  extremities,  causing  hernia  at  the 
angles  of  the  eye.* 

The  posterior  chamber  is  extremely  complicated.  The  three 
membranes  of  which  it  is  formed,  lying  one  on  the  other,  are 
from  without  inwards ;  the  sclerotica,  choroid,  and  retina. 

Thicker  posteriorly,  but  strengthened  anteriorly  by  the  fibrous 
expansion  of  the  muscles,  the  sclerotica  is  composed  of  parallel 
fibres,  extending  from  the  optic  nerve  towards  the  cornea,  some 
of  which  are  circular  and  transverse. 

The  choroid  is  formed  essentially  of  vessels ;  the  ciliary  nerves 
ramify  between  its  external  surface  and  the  sclerotica.  Becoming 
reflected,  to  form  the  uvea,  it  gives  origin,  by  folding  on  itself,  to 
the  ciliary  processes.  These  are  separated  from  the  iris  by  the 
commissure  of  the  choroid,  on  the  posterior  surface  of  which 
they  lie. 

White,  pulpy,  and  consisting,  chiefly,  of  the  expansion  of  the 
optic  nerve,  the  retina  appears  to  be  the  proper  organ  of  vision. 
Situated  between  the  choroid  and  the  vitreous  humour,  it  is 
prolonged  at  least  to  the  circumference  of  the  crystalline  lens. 
I  have  frequently  traced  it,  in  man,  as  far  as  the  iris,  and  this 
may  be  still  better  seen  in  the  ox. 

These  three  membranes  are  traversed  by  the  needle  in  the 

*  I  think  that  M.  Vclpeau  is  in  error,  in  considering  that  the  eyeball  is  unequally 
pressed  upon  by  the  eyelid,  as  the  concavity  of  the  latter,  accommodates  itself  so 
exactly  to  the  convexity  of  the  former,  as  to  form  a  cup  for  its  reception.  With 
regard  to  the  operation  for  the  extraction  of  cataract,  when  the  lids  are  closed,  the 
cornea  is  rolled  upwards,  as  in  sleep,  covered  by  the  concave  surface  of  the  upper  lid, 
which,  in  these  instances,  assists  union  by  presenting  an  equal  resistance  at  all  points. 
The  lids  should  on  no  account  be  separated  before  the  fifth  or  sixth  day,  or,  in  point 
of  fact,  before  union  is  completed.  Thus  the  situation  of  the  incision  is  but  of  little 
consequence,  further  than  if  it  be  made  at  the  superior  portion  of  the  cornea,  and 
the  pupil  should  from  subsequent  inflammation,  or  other  causes,  be  obliterated,  the 
inferior  half  of  the  cornea  remains  clear,  allowing  of  further  operations  for  the 
recovery  of  sight. — H.  H. 
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operation  for  cataract.  As  their  fibres  are  parallel  to  the  axis 
of  the  eye,  the  instrument  should  be  so  introduced  that  its 
edges  look  forwards  and  backwards,  whilst  its  concavity  is 
turned  downwards.  By  acting  thus,  we  merely  separate  the 
fibres  and  vessels ;  if  contrarily,  we  necessarily  divide  the  parts, 
and  may  cause  ecchymosis  between  the  conjunctiva  and  the 
sclerotica,  effusions  of  blood  into  the  posterior  chamber,  and 
injury  to  the  nerve. 

Crystalline  lens. — The  posterior  chamber  is  filled  by  a  globular 
mass,  composed  of  the  vitreous  humour  and  crystalline  lens. 
As  the  latter  is  inert  and  transparent,  and  more  solid  in  its 
centre  than  in  its  circumference,  its  opacity  is  often  eccentric. 
Its  capsule  is  generally  separated  from  it  by  a  space,  vary- 
ing with  age,  and  naturally  filled  with  an  albuminous  fluid, 
capable  of  losing  its  transparency  by  passing  into  a  milky  or 
purulent  condition.  Of  a  horny,  dense,  elastic  nature,  its 
membrane,  enveloped  in  a  sheath  of  the  hyaloid,  offers  resist- 
ance to  instruments.  Some  persons  consider  that  the  crystalline 
itself  is  secreted  by  its  internal  membrane,  and  that  this  body 
may  be  re-organized  after  its  depression  or  extraction,  if  the 
membrane  remains.  Hence  the  necessity  of  removing  the  whole 
in  the  operation  of  cataract.  IVL  Campaignac,  on  the  other 
hand,  considers  that  cataract  almost  always  depends  upon  an 
affection  of  the  capsule,  which  is  frequently  the  case. 

The  vitreous  humour,  a  species  of  brilliant  transparent  sponge, 
is  formed  of  a  substance  similar  to  the  aqueous  humour, 
and  by  a  membrane  the  processes  of  which,  interlacing  most 
minutely,  form  the  cells  enclosing  the  fluid.  Folded  so  as  to 
form  the  hyaloid  canal,  which,  traversing  the  whole  thickness 
of  the  vitreous  humour,  transports  an  artery  to  the  lenticular 
capsule,  the  hyaloid  membrane  near  the  iris  separates  into  two 
layers,  which  enclose  the  lens  between  them.  Objects  are  im- 
pinged at  the  bottom  of  the  posterior  chamber. 

We  here  find  the  retina,  with  its  folds  and  yellow  spot,  about 
two  lines  from  the  optic  nerve,  that  is  to  say,  nearly  in  the 
direction  of  the  axis  of  the  eye ;  the  choroid,  which  is  pierced 
for  the  entrance  of  the  optic  nerve ;  finally,  the  sclerotica, 
traversed  in  man  by  the  same  nerve,  at  about  two  lines  internal 
to  the  axis  of  vision. 

This  chamber  is  separated  from  the  anterior  by  the  iris, 
a  membrane  placed  edgewise,  the  central  opening  of  which 
forms  the  pupil.  Of  a  very  complicated  structure,  this  organ, 
according  to  some  anatomists,  consists  of  a  prolongation  of  the 
retina,  of  the  choroid,  of  the  membrane  of  the  aqueous  humour, 
and  a  proper  cellulo-vascular  layer.  Formed  essentially  by 
the  long  ciliary  arteries  anastomosing  four  or  five  times  in 
circles,  it  is  considered  by  some  as  an  erectile  tissue,  by  others 
as  a  double  muscle.  Neither  of  these  opinions  appears  to  be 
exact.   The  cellular  tissue  forming  the  base  of  the  iris  explains 
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its  inflammations,  and  its  numerous  vessels  account  for  the 
hemorrhage  on  the  slightest  injury.  Its  shining  anterior  ap- 
pearance indicates  a  serous  surface,  rather  than  membrane. 

The  choroid  investment  of  its  posterior  surface  adheres  so 
closely  that  it  is  impossible  to  separate  the  slightest  layer ;  so 
that,  if  it  encloses  the  several  elements  admitted  by  authors,  it 
must  be  in  a  homogeneous  condition,  and  not  in  distinct  mem- 
branes. As  to  its  fleshy  fibres,  surgery  does  not  recognise  them. 
Instead  of  becoming  enlarged  by  the  action  of  the  circular 
muscle,  which  has  been  bestowed  upon  it  by  some  authors, 
wounds  of  its  free  border  rarely  fail  to  unite;  and  when  a 
triangular  flap  has  been  removed,  it  often  reunites  of  itself, 
instead  of  retracting. 

Projecting  slightly  in  some  individuals,  and  especially  in 
infants,  the  anterior  surface  of  the  iris  may  be  injured  by  the 
needle,  at  the  moment  when  traversing  the  anterior  chamber 
the  aqueous  humour  escapes.  Its  posterior  surface  or  uvea, 
slightly  concave  and  black,  is  separated  from  the  membrane  of 
the  crystalline  by  an  interval  of  half  a  line,  filled  with  aqueous 
humour.  The  narrowness  of  this  space  renders  it  extremely 
difficult  to  introduce  a  needle  into  it,  without  injuring  the 
vitreous  humour ;  more  especially  as,  like  the  cornea,  at  first 
separated  two  or  three  lines  from  the  pupil,  it  approaches  at  its 
greatest  circumference  so  close  to  the  iris,  that  it  appears  in 
immediate  contact  with  the  ciliary  processes.  The  great  cir- 
cumference of  the  iris  being  attached  at  the  union  of  the  cornea 
with  the  sclerotica,  anterior  to  the  ciliary  circle,  and  receiving 
the  principal  vessels  entering  into  its  composition,  the  operation 
for  artificial  pupil,  according  to  Scarpa,  may  cause  the  nervous 
ring  to  be  torn,  and  produce  considerable  hemorrhage. 

The  small  circumference  of  the  iris  is  capable  of  alternately 
dilating  and  contracting.  Wenzel,  by  introducing  the  point  of 
his  knife  anterior  to  it,  passed  into  the  posterior  chamber,  and 
divided  the  capsule  of  the  lens,  at  the  same  time  that  he  formed 
the  flap  in  the  cornea.  It  is  thus  that  the  lens  may  be  punctured 
in  keratonyxis. 

The  vessels  of  the  eyeball  are  exceedingly  numerous  and  minute. 
Branches  from  the  palpebral  and  anterior  ciliary  are  distributed 
to  the  conjunctiva.  The  central  artery  of  the  retina  enters 
through  the  optic  nerve,  gives  several  branches  to  the  tunica 
vasculosa,  and  proceeds,  under  the  name  of  the  central  artery  of 
the  lens,  along  the  hyloid  canal,  as  far  as  the  posterior  layer  of 
the  lenticular  capsule ;  I  have  never  seen  it  penetrate  the  lens 
itself.  It  should  be  avoided  in  depression,  as  it  is  probable  that 
its  destruction  would,  in  some  degree,  affect  vision. 

The  ciliary  arteries  all  pierce  the  sclerotica  obliquely,  and, 
principally,  at  its  posterior  third.  Their  numerous  filaments 
are  then  distributed  to  the  choroid,  proceeding  as  far  as  the 
ciliary  processes,  with  the  exception  of  the  two  long  ciliary 
12 
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branches;  which,  situated  on  the  internal  surface  of  the  sclerotic, 
continue  to  the  great  circumference  of  the  iris  before  they 
divide.  As  these  two  branches  are  situated  at  each  extremity 
of  the  transverse  diameter  of  the  eye,  the  needle,  in  the  opera- 
tion for  depression,  should  be  introduced  beneath  this  point, 
with  its  cutting  edges  directed  forward  and  backward. 

The  veins,  for  the  most  part,  empty  themselves  into  the 
choroid.  Besides  these,  situated  between  the  coat  and  the  vitre- 
ous humour,  are  the  vasa  vorticosa,  which  pierce  the  sclerotic, 
and  empty  themselves  into  the  lachrymal  vein. 

The  nerves  of  the  ophthalmic  ganglion  are  divided  like  the 
arteries  which  they  accompany,  terminating  in  the  ciliary  circle  ; 
a  ring  possessing  all  the  characters  of  a  circular  nervous  gan- 
glion, and  of  a  prismatic  shape. 

Corresponding,  by  its  external  side,  to  the  most  anterior 
portion  of  the  internal  surface  of  the  sclerotica,  the  ciliary 
circle  separates  the  iris  from  the  choroid,  to  which  it  adheres 
posteriorly.  This  point  of  the  eye  is  of  importance;  it  has 
been  recommended,  in  extraction  of  cataract,  in  order  to  avoid 
the  iris,  that  the  anterior  chamber  be  penetrated  about  half  a 
line  anterior  to  the  sclerotic.  In  depression,  if  we  penetrate 
even  less  than  a  line  and  a  half,  posteriorly,  we  inevitably  injure 
the  great  arterial  circle  of  the  iris,  the  ganglion,  or,  finally,  the 
ciliary  process. 

The  nerves  of  the  eye  may  be  arranged  in  three  classes.  The 
first,  destined  for  the  motions  of  the  iris,  proceed  from  the  nasal 
branch  of  the  ophthalmic,  and  from  the  lachrymal ;  thus, 
wounds  of  the  angle  of  the  eye  may  suspend  the  contractions 
of  the  iris,  without  destroying  vision.  The  second  order  includes 
the  nerve  of  special  sensation,  which,  according  to  Majendie, 
is  not  endowed  with  general  sensibility,  being  only  destined  to 
receive  the  impression  of  objects.  Its  disposition  explains  why 
paralysis  of  the  retina  does  not  change  the  condition  of  the 
other  parts  of  the  eye,  and  why  it  does  not,  of  necessity,  produce 
paralysis  of  the  iris.  Finally,  the  nerves  of  the  third  class  ap- 
pertain to  the  ganglionic  system ;  these  are  the  filaments  of 
the  ciliary  circle. 

Relations.  — From  before  backwards,  the  order  of  parts  is  as 
follows :  — 

1.  The  layer  covering  the  cornea. 

2.  The  transparent  cornea. 

3.  The  membrane  of  the  aqueous  humour. 

4.  The  anterior  chamber. 

5.  The  aqueous  humour. 

6.  The  iris,  pupil,  or  pupillary  membrane. 

7.  The  space  separating  the  iris  from  the  lens,  scarcely  exist- 
ing in  infants,  and  being  only  about  half  a  line  in  extent  in 
adults,  and  considered  by  some  authors  as  the  proper  posterior 
chamber. 
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8.  The  anterior  portion  of  the  lenticular  sac,  covered  by  the 
hyaloid  membrane. 

9.  A  small  space  separating  the  anterior  surface  of  the 
crystalline  from  its  capsule,  filled  with  liquor  Morgagni. 

10.  The  crystalline  lens,  softer,  rounder,  and  more  projecting 
in  infants  than  in  old  people ;  hence  myopia  in  the  one,  and 
presbytia  in  the  other. 

11.  Between  the  posterior  surface  of  the  body  and  its  mem- 
brane, another  space,  filled  with  a  fluid  similar  to  that  which  is 
anterior. 

12.  The  posterior  portion  of  the  lenticular  sac,  thicker  and 
denser  than  the  anterior,  and  invested,  posteriorly,  by  the  hyaloid 
membrane. 

13.  The  vitreous  humour,  hyaloid  canal,  and  central  artery  of 
the  lens. 

14.  The  retina,  formed  of  its  three  lamellae. 

15.  The  choroid. 

16.  The  sclerotica. 
Transversely  we  find  — 

1.  The  sclerotic. 

2.  The  choroid. 

3.  The  retina. 

4.  The  hyaloid  membrane. 

5.  The  vitreous  humour. 

6.  The  hyaloid  canal,  the  central  artery  of  the  lens,  or  rather 
the  lens  itself,  and  its  membrane. 

For  the  anterior  chamber, — 

1.  The  conjunctiva. 

2.  The  cornea. 

3.  The  membrane  of  the  aqueous  humour. 

And  then  the  same  parts  on  the  other  side  of  the  axis. 

The  horny  texture  of  the  transparent  coat  of  the  eye  renders 
incisions  into  it  scarcely  painful,  and  causes  simple  wounds  to 
unite  with  great  facility. 

The  vessels  which  sometimes  cover  its  surface  do  not  demon- 
strate the  existence  of  a  prolongation  of  conjunctiva  anterior  to 
it.  Frequently  proceeding  from  the  centre  towards  the  circum- 
ference, they  are  produced  by  new  formation,  and  not  only  by 
exaggeration  of  the  normal  condition  ;  on  which  account  I  think 
that  the  application  of  nitrate  of  silver,  at  the  commencement, 
to  the  speck,  ulcer,  or  morbid  point  of  the  cornea,  is  sometimes 
more  efficacious  than  operations  at  a  later  period. 

Practical  considerations.  —  When  the  eye  is  frequently  attacked 
with  dropsy,  it  depends,  on  the  one  hand,  on  the  serous  surface 
of  the  anterior  chamber,  and,  on  the  other,  on  the  membrane 
of  the  same  character,  situated  between  the  retina  and  the 
choroid,  where  Messrs.  Mirault,  Camus,  &c.  have  observed 
serum  accumulate.  In  like  manner  staphyloma  of  the  cornea 
or  sclerotica  arises  from  weakness  or  greater  nutrition  of  one 
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point  than  another.  The  elasticity  of  the  iris  allows  it  to  relax 
and  fall  on  the  knife  in  the  operation  for  cataract ;  and  in  the 
operation  for  artificial  pupil,  it  embarrasses,  by  folding  on  itself, 
and  being  with  difficulty  divided. 

The  resistance  of  the  sclerotic  membrane  is  the  cause  of  so 
much  pain  in  augmentation  of  the  humours ;  from  its  fibrous 
nature  it  frequently  becomes  transformed  into  bone.  The 
vascular  structure  of  the  choroid  explains  its  melanotic  degene- 
racies, and  the  cellular  nervous  texture  of  the  retina,  the 
fungoid  appearance  habitually  presented  by  cancer  of  the  eve. 

Softs  parts  of  the  orbit  —  There  are  numerous  objects  within 
the  orbit  external  to  the  eyeball. 

Muscles.  —  The  recti  muscles  form  a  cone,  the  apex  of  which 
is  attached  to  the  bottom  of  the  orbit,  pierced  at  its  centre  by 
the  optic  nerve.  Their  fibrous  expansions  terminate  on  that 
portion  of  the  sclerotic,  which  is  covered  by  conjunctiva,  consti- 
tuting what  is  termed  the  tunica  albuginea.  By  contracting  at 
the  same  moment,  they  flatten  the  eye,  and  draw  it  moderately 
backwards,  thus  frequently  causing  the  expulsion  of  the  vitreous 
humour  in  the  operation  for  the  extraction  of  cataract. 

The  levator  palpebrce  superioris,  situated  between  the  superior 
rectus  and  the  periosteum,  draws  the  eyelid  upwards  and  back- 
wards. 

The  superior  oblique  is  situated  between  the  internal  rectus, 
the  superior  rectus,  the  elevator  of  the  eyelid,  and  the  peri- 
osteum, as  far  as  its  pulley,  at  three  lines  internal  to  the  supra- 
orbital notch.  It  then  proceeds  backwards,  behind  the  con- 
junctiva, between  the  levator,  the  superior,  and  external  rectus, 
to  the  sclerotic,  where  it  is  inserted  about  three  lines  anterior 
to  the  optic  nerve.  Its  superficial  position  at  its  point  of 
reflection  exposes  it  to  various  injuries;  to  be  divided,  for 
example,  in  the  section  of  the  supra-orbital  nerve,  depriving 
the  patient  of  the  power  of  rotating  the  eye  inwards. 

The  inferior  oblique,  attached  close  to  the  circumference  of  the 
inferior  wall  of  the  orbit,  at  about  two  lines  external  to  the 
superior  opening  or  orifice  of  the  nasal  canal,  proceeds  from 
this  point,  behind  the  conjunctiva,  obliquely  upwards,  outwards, 
and  backwards,  between  the  periosteum,  the  inferior,  and  exter- 
nal rectus,  to  the  sclerotic.  In  the  operation  for  fistula  lachry- 
malis,  if  the  knife  is  allowed  to  slip  out  of  the  sac,  it  may  be 
cut  across,  in  consequence  of  the  smallness  of  its  tendon  and  its 
position;  the  result  of  this  accident  is  loss  of  the  rotary  motion 
outwards.  These  two  latter  muscles  are  so  disposed  that  thev 
antagonise  the  recti  by  drawing  the  eye  forwards. 

Nerves.  —  Enveloped  by  the  origin  of  the  muscles,  posteriorly, 
and  by  fat  anteriorly,  the  optic  nerve  is  with  difficulty  com- 
pressed. The  ciliary  nerves  are  derived  from  the  ophthalmic 
ganglion,  lying  on  the  external  surface  of  the  optic  nerve,  a  little 
anterior  to  the  attachment  of  the  muscles. 
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The  motor  oculi  nerve  (third)  enters  the  orbit  through 
the  foramen  lacerum,  crossing  the  posterior  extremity  of  the 
external  rectus  muscle.  Its  superior  branch  terminates  in  the 
superior  rectus  and  levator  palpebral  superioris.  The  inferior 
gives  a  large  branch  to  the  inferior  rectus,  another  to  the 
inferior  oblique,  a  third,  which  passes  beneath  the  optic  nerve, 
going  to  the  internal  rectus,  and  a  filament  to  the  lenticular 
ganglion.  The  sixth  pair  enters  the  orbit  through  the  same 
foramen  as  the  preceding,  and  is  immediately  distributed  to  the 
external  rectus. 

All  these  branches,  placed  external  to  and  around  the  optic 
nerve,  supply  the  motor  muscles  of  the  eye.  According  to  the 
researches  of  Sir  Charles  Bell,  these  are  the  nerves  which  pre- 
side over  the  voluntary  motions  within  the  orbit.  The  pathetic, 
according  to  this  author,  produces  the  instinctive  motions  of  the 
superior  oblique,  and  unites  with  branches  of  the  facial,  which 
are  the  motors  of  the  orbicular  muscle.  In  fact,  at  the  moment 
of  sleep,  as  at  the  approach  of  death,  when  the  upper  lid  drops 
the  cornea  is  turned  upwards,  by  the  action  of  the  superior 
oblique,  from  the  will  not  acting  upon  the  recti  muscles,  which 
only  obey  its  directions.  On  the  other  hand,  if  we  destroy  the 
facial  nerve,  the  eyelids  remain  open  and  fixed,  whilst  the  eye 
continues  to  move  under  the  influence  of  the  will.  The  patient 
in  whom  Beclard  extirpated  the  parotid  gland  presented  an 
example  of  the  latter  fact ;  I  have  myself  seen  the  same  take 
place  in  three  subjects.  It  must,  however,  be  observed,  that  in 
another  recorded  by  Bilard  the  trunk  of  the  facial  nerve  had 
been  destroyed,  and  the  side  of  the  face  paralyzed,  while  the  lids 
retained  their  power  and  motion. 

The  branches  of  the  fifth  appear  to  be  exclusively  endowed 
with  sensation;  thus,  when  the  trunk  of  the  ophthalmic  is 
divided,  the  patient  can  no  longer  feel  the  contact  of  any  bodies 
against  the  eyelids  or  eye.  Before  it  is  lost  in  the  gland,  and 
external  angle  of  the  eye,  the  lachrymal  branch  gives  off  two 
small  filaments,  which  traverse  the  malar  bone  ending  in  the 
temporal  fossa,  and  forming,  with  a  branch  of  the  inferior 
maxillary,  the  superficial  temporal. 

The  supra-orbital,  situated  on  the  superior  surface  of  the 
elevator  of  the  upper  eyelid,  before  leaving  the  orbit,  anastomoses 
with  the  nasal  by  its  internal  frontal  branch.  This  latter,  in 
passing  over  the  optic  nerve,  gives  off  a  branch  to  the  lenticular 
ganglion,  and  proceeds  to  the  internal  wall  of  the  orbit,  between 
the  superior  oblique  and  the  internal  rectus,  giving  off  the  eth- 
moidal branch,  and  terminating  at  the  internal  angle.  The 
inferior  maxillary  nerve  gives  off  in  the  orbit  the  infra-orbital 
nerve,  which  lies  in  the  canal  conveying  it  to  the  infra-orbital 
fossa.  The  orbital  branch,  anastomosing  with  the  lachrymal 
and  the  deep  temporal  branches,  is  also  met  with. 

The  lachrymal  gland -is  hidden  behind  the  external  orbital 
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process,  so  that  in  extirpation  of  the  eye,  where  the  disease  has 
implicated  this  gland,  it  must  be  removed  individually.  All 
these  organs  are  separated  by  cellulo  adipose- tissue,  which  is 
never  absent,  how  thin  soever  the  patient  be.  Soft,  and  nearly 
semi-fluid,  this  forms  an  elastic  cushion,  favouring  the  motions 
of  the  eye,  and  preventing  the  straight  muscles  from  drawing  it 
too  much  backwards.  On  account  of  the  looseness  of  this 
texture,  inflammation  of  the  interior  of  the  orbit  quickly  ter- 
minates in  suppuration,  rapidly  leading  to  the  disorganization 
of  the  parts. 

General  remarks  on  the  vessels  of  the  orbital  region. 

The  lymphatics  of  the  orbit,  being  continuous  with  those  of  the 
face,  proceeding  through  the  spheno-maxillary  fissure,  run  to  the 
parotid  region. 

The  arteries  derived  from  the  ophthalmic  are  distributed  like 
the  nerves.  Taken  individually  they  are  not  of  sufficient  size 
to  require  any  surgical  remarks. 

The  supra-orbital  may  be  wounded  in  fractures  of  the  roof 
of  the  orbit. 

The  middle  meningeal  also  sometimes  sends  in  a  large  branch 
through  the  sphenoidal  fissure,  which  replaces  the  lachrymal. 
In  extirpation  of  the  eye  it  is  unnecessary  to  tie  these,  their 
position  and  relation  to  the  bones  allowing  them  to  be  easily 
compressed.  As  they  proceed  from  the  carotids  several  surgeons 
have  applied  a  ligature  on  these  latter  for  the  cure  of  aneuris- 
mal  tumours  developed  in  the  orbit.  The  vessels,  however,  are 
of  such  real  importance  here,  with  regard  to  the  pathology  of 
the  eye,  that  they  require  some  consideration.  The  arteries  of 
this  region  all  come  from  the  ophthalmic  branch  of  the  internal 
carotid.  In  tracing  them  with  attention  we  perceive  that  they 
are  not  indiscriminately  distributed  to  the  same  tissues,  but 
that  they  are  arranged  in  four  groups,  one  destined  to  the  eye- 
lids, another  to  the  conjunctiva,  a  third  to  the  sclerotica,  and  a 
fourth  to  the  interior  of  the  eye.  These  communicate  with  each 
other  by  free  anastomoses. 

Eyelids.  —  The  arterial  system  of  the  lids  consists  of  three 
principal  branches,  the  nasal,  lachrymal,  and  frontal.  The 
divisions  of  the  temporal,  infra-orbital,  transverse,  and  angular 
arteries  of  the  face  with  which  they  communicate,  do  not  properly 
appertain  to  this  system,  but  they  place  the  eyelids  under  the 
influence  of  a  double  circulatory  system.  It  has  been  ascer- 
tained, moreover,  by  the  assistance  of  fine  injections,  that  the 
palpebral  arteries  are  almost  entirely  lost  in  the  ciliary  bulbs, 
and  in  the  laminae  separating  the  tarsal  cartilages  from  the  epi- 
dermis. On  the  contrary,  the  meibomian  glands  and  the  con- 
junctiva, investing  the  free  border  of  each  lid,  are  supplied  by 
some  branches  of  the  nasal,  and  especially  those  of  the  lachrymal 
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artery,  so  that  we  here  find  a  primitive  tendency  to  the  isolation 
of  the  blood  vessels  of  each  separate  organ ;  that  the  neighbour- 
hood and  skin  of  the  eyelids  derive  a  portion  of  their  arteries 
from  those  of  the  cranium  and  face;  that  the  tissues  inter- 
mediate to  the  integuments  and  the  fibro-cartilaginous  layer  are 
supplied  from  the  palpebral  arteries,  and  finally,  that  the  deep 
glands  and  mucous  membrane  receive  branches  from  the  lachry- 
mal and  nasal. 

Conjunctiva.  —  Two  orders  of  arteries  may  be  perceived  in 
the  conjunctiva;  the  one  derived  from  the  arteries  of  the  lid, 
the  other  supplied  by  the  superior  and  inferior  muscular 
branches. 

Both  these  orders  are  intermediate  vessels,  and  not  proper  to 
the  conjunctiva.  This  membrane,  however,  is  well  supplied  by 
vessels  ramifying  in  its  tissue  in  a  tortuous  arborescent  manner, 
frequently  anastomosing  with  each  other,  especially  as  they 
approach  the  cornea  or  the  adherent  border  of  the  tarsus. 

It  is  also  here  that  they  anastomose  with  those  of  the  interior 
of  the  eye.  Thus  the  arteries  of  the  conjunctiva  are  but  secon- 
dary ramifications  of  the  muscular  branches  of  the  orbit;  and 
those  running  to  the  eyelid  are  ramifications,  which,  having 
supplied  the  mucous  membrane  with  a  very  complete  plexus, 
terminate  by  uniting  with  the  ciliary  or  deep  palpebral  arteries. 

Sclerotica. — Like  other  fibrous  membranes,  the  sclerotic  en- 
closes but  few  blood  vessels  ;  it  may  perhaps  contain  more  than 
any  other  membrane  of  the  same  character,  especially  at  its 
anterior  third.  They  are  nearly  all  derived  from  the  muscular 
arteries,  which,  having  furnished  branches  to  the  muscles  and 
cellular  tissue  of  the  orbit,  approach  the  eye,  ramifying  in  the 
substance,  or  on  the  surface  of  the  tendons,  and  thus  arrive  at  the 
proper  substance  of  the  sclerotica,  close  to  the  cornea,  forming 
an  irregular  ramification,  independent  of  that  of  the  conjunctiva, 
and  also  in  a  great  measure  of  that  of  the  choroid.  Their  most 
evident  branches  are  very  superficial,  and  appear  especially 
destined  for  the  dense  compact  tissue  which  more  immediately 
invests  the  external  layers  of  the  eye-ball,  and  which  finally 
unites  with  the  sub-mucous  membrane  of  the  conjunctiva.  Some 
of  their  capillary  branches  are  prolonged  as  far  as  the  cornea,  in 
such  a  manner  as  to  anastomose  with  those  of  the  conjunctiva 
externally,  and  iris  internally ;  consequently  the  arteries  of 
the  conjunctiva  and  the  sclerotica  arise  from  the  same  trunks, 
and  again  become  united  at  their  extremities,  although  through 
their  greatest  extent  they  remain  separated  in  quite  distinct 
layers. 

Interior  of  the  eye.  —  Of  the  arteries  which  enter  into  the  eye 
hrough  its  posterior  portion,  one,  the  centralis  retinae,  is  en- 
tirely distributed  to  the  nervous  membrane,  with  the  exception 
of  the  branch  perforating  the  vitreous  humour,  to  spread  out 
behind  the  capsule  of  the  lens.    The  others,  the  ciliary,  distri- 
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buted  principally  to  the  choroid  and  iris,  merit  especial  con- 
sideration. Of  these  there  are  four;  two  for  the  transverse, 
and  two  for  the  vertical  diameter.  An  infinity  of  small  arterial 
branches  are  met  with  between  these  latter ;  the  whole  repre- 
sents a  convergent  ring,  of  extremely  fine  radii,  distributed  like 
those  of  the  ciliary  processes,  and  appearing  to  leave  the  choroid, 
in  order  to  reach  the  internal  layer  of  the  sclerotic  or  the  cir- 
cumference of  the  cornea.  A  series  of  capillaries  also  proceed 
from  this  point  towards  the  exterior,  anastomosing  with  the 
arteries  of  the  conjunctiva,  and  those  of  the  sclerotica  derived 
from  the  muscular.  This  plexus,  therefore,  nourishes  at  the 
same  time  the  iris,  the  ciliary  circle,  and  the  anterior  of  the 
sclerotica.  The  communications  between  the  interior  and  ex- 
terior of  the  eye  are  entirely  dependent  upon  this  arrangement ; 
and  thus  also  the  arteries  which  sometimes  penetrate  the  cornea 
may  appertain  to  the  vessels  of  the  conjunctiva,  of  the  anterior 
of  the  choroid,  and  even  to  those  of  the  sclerotica. 

The  veins  generally  accompany  the  arteries,  and  are  larger. 
One  more  voluminous  than  the  rest,  proceeding  from  the  face 
to  the  sella  turcica,  forms  a  direct  communication  between  the 
angular  and  the  ophthalmic.  This  communication,  which  ex- 
plains, in  part,  why  diseases  of  the  organs  contained  in  the 
orbital  cavity  are  so  easily  transmitted  to  the  brain,  and  recipro- 
cally, proves  also  that,  in  diseases  of  the  eye,  the  opening  of  the 
facial  vein  produces  prompt  relief,  and  that  it  is  probably  too 
much  neglected  at  the  present  day.  Entering  the  cranium 
through  the  sphenoidal  fissure,  these  veins  form,  before  empty- 
ing themselves  into  the  coronary  sinus,  a  complicated  plexus, 
which  may  be  termed  the  ophthalmic  plexus. 

The  veins  of  the  conjunctiva  are  large  and  very  numerous ; 
they  are  also  considerably  developed  in  the  substance  of  the 
lids,  where  they  communicate  freely  with  the  temporal,  infra- 
orbital, and  frontal.  In  the  interior  of  the  orbit,  behind  the 
conjunctiva,  they  form  an  arrangement  of  but  little  interest  in 
a  surgical  point  of  view.  In  the  choroid  also  their  distribution 
is  sufficiently  remarkable. 

The  following  peculiarities  are  matters  of  fact,  and  the  ana- 
tomical descriptions  of  Zinn  and  Soemmering  may  have  already 
given  insight  into  them. 

Vessels  of  the  orbit  in  ophthalmia. — Ophthalmia  is  considered 
for  the  most  part  as  dependent  upon  the  vascular  system  of  the 
tissues  in  which  it  commences.  If  this  be  the  case,  the  pre-, 
ceding  remarks  cannot  fail  to  establish  the  wide  and  funda- 
mental distinction  between  inflammation  of  the  eye  and  its 
appendages.  Thus  ophthalmia  may  occur  in  the  cornea,  con- 
junctiva, or  lids,  and  sometimes  in  several  of  these  parts  at  once. 

Lids. — In  the  cutaneous  layer  of  the  lids,  and  in  the  various 
lamellae  separating  the  skin  from  the  conjunctiva,  diffused  in- 
flammation is  accompanied  by  swelling  and  discolouration, 
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which  is  more  marked  the  farther  it  is  from  the  free  mar- 
gin. The  softness  and  vascularity  of  these  tissues,  being  much 
greater  the  nearer  they  approach  the  circumference  of  the  orbit, 
perfectly  explain  this  phenomenon.  When  the  inflammation 
exclusively  occupies  the  mucous  membrane,  the  sanguineous 
congestion,  but  little  marked  near  the  free  border  of  the  lids, 
increases  in  intensity  towards  the  oculo-palpebral  fossa.  This 
is  in  direct  relation  with  the  order  in  which  we  have  met  with 
the  conjunctival  branches  of  the  muscular  arteries.  When,  on 
the  contrary,  the  disease  commences  on  the  edge  of  the  lids,  or 
in  the  Meibomian  follicles,  it  generally  remains  stationary,  and 
the  redness  is  much  more  marked  as  it  approaches  the  cilise.  It 
is  here  that  the  vessels  of  the  conjunctiva  anastomose  with  those 
of  the  ciliary  follicles,  forming  an  abundant  plexus  in  the  centre 
of  dense  tissue,  whilst  further  off  they  remain  in  the  substance  of 
tissues,  so  loosely  united  to  each  other  as  to  be  almost  separated. 

Conjunctiva.  —  Inflammations  of  the  conjunctiva  have  still 
more  distinctly  marked  anatomical  characters  than  those  of  the 
lid.  The  pink  or  scarlet  colour  of  the  affected  membrane 
quickly  changes  to  violet,  because  the  veins  are  here  in  the 
greatest  proportion ;  it  is  deeper,  the  further  from  the  cornea, 
because  the  arteries  coming  from  the  muscular  are  fewer  and 
finer  in  the  opposite  direction.  As  the  muscular  arteries  pro- 
ceed towards  their  termination,  by  dividing  and  subdividing 
like  the  branches  of  a  tree,  the  vessels  here  are  tortuous,  fre- 
quently anastomosing  among  themselves. 

Finally,  they  with  difficulty  extend  over  the  cornea,  unless 
the  deep-seated  parts  are  also  affected,  as  the  proper  vessels  of 
the  conjunctiva  stop  at  some  distance  from  this  membrane.* 

Cornea.  —  Containing  no  vessels  visible  in  the  normal  con- 
dition, the  cornea  is  but  seldom  reddened  at  the  commence- 
ment of  its  diseases,  the  inflammatory  tint  being  manifested 
around  its  circumference.  This  appears  to  be  situated  in  the 
sclerotica,  and  shows  itself  under  the  form  of  a  radiated  ring, 
which  is  deeper  coloured  near  the  cornea,  paler  posteriorly, 
from  two  to  three  lines  in  breadth,  of  a  vermilion  or  carmine 
colour,  and  depending  evidently  on  injection  of  the  ciliary 
or  choroid  vessels.  Instead  of  a  complete  ring,  there  may  exist 
a  few  red  spots  at  the  circumference  of  the  cornea,  in  which 
case  the  inflamed  points  correspond  more  directly  to  the  ex- 
tremities of  the  vertical  and  transverse  diameters  of  the  eye, 
where  the  four  primitive  ciliary  arteries  are  situated.  How- 
ever, irritation  of  the  cornea  is  frequently  accompanied  by 

*  The  vessels  of  the  conjunctiva  are  continued  with  that  membrane  over  the 
cornea.  In  the  healthy  condition  of  the  eye  these  vessels  carry  colourless  blood;  but 
in  intense  inflammation,  especially  that  occurring  from  granulation  of  the  lids,  the 
vessels  of  the  conjunctiva  can  be  distinctly  observed  running  from  it,  directly  over 
the  cornea,  enclosed  in  a  prolongation  of  that  membrane.  In  ulceration,  also,  and 
pustular  inflammations  of  the  cornea,  vessels  are  seen  ramifying  in  the  conjunctiva, 
and  conducted  by  it  over  the  cornea  to  the  point  of  disease  H.  H. 
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vascularity  of  the  conjunctiva;  but  this  is  almost  entirely  con- 
fined to  cases  of  superficial  irritation,  and  is  not  at  all  surprising, 
as  the  conjunctiva  and  the  surface  of  the  cornea  are  continuous, 
as  if  they  formed  a  single  membrane.* 

When  the  inflammation  is  prolonged  or  becomes  intense  this 
red  ring  extends  to  the  cornea  itself,  but  the  conjunctiva  does 
not  of  necessity  participate  in  the  mischief.  At  this  period  the 
ring  presents  two  sets  of  radii ;  one  more  separated  and  irre- 
gular, passing  forwards,  becomes  nearly  superficial,  and  may 
extend  and  anastomose  over  the  anterior  portion  of  the  pupil : 
the  other  deeper,  more  compact,  and  parallel,  remains  behind  the 
ciliary  circle,  being  merely  an  increased  developement  of  the  na- 
tural ciliary  arteries.  In  these  inflammations  the  iris  frequently 
changes  colour,  and  the  pupil  its  form,  sometimes  in  one  direction, 
sometimes  in  another,  because  this  membrane  is  nourished  by 
the  same  order  of  vessels.  The  red  circle  indicating  irritation  of 
the  cornea  disappears  posteriorly,  in  consequence  of  the  greater 
degree  of  thickness  and  opacity  of  the  sclerotica  in  that  direction. 

Finally,  if  the  injection  of  the  sclerotic  itself  is"  but  rarely  well 
marked,  it  is  on  account  of  the  arteries  of  this  coat  being  few  in 
number,  and  anastomosing  but  seldom  with  those  of  the  con- 
junctiva and  ciliary  margin  of  the  cornea. 

When  the  cutaneous  portion  of  the  edges  of  the  lids  is 
rounded,  red,  or  scabby,  we  may  affirm  that  the  disease  is 
situated  in  the  roots  of  the  eye-lashes,  or  in  the  dense  tissue 
separating  the  cartilages  from  the  integuments,  and  that  it  is 
only  nourished  by  concentric  branches  derived  from  the  palpe- 
bral arch  of  the  orbicular  arteries. 

Redness  of  the  skin,  with  diffused  tumefaction  above  the 
ciliary  margin,  indicates,  on  the  contrary,  inflammation,  or  in- 
filtration, in  the  lid  itself,  in  some  degree  dependant  upon  the 
vessels  of  the  face  and  forehead. 

Viewed  on  the  internal  surface,  the  inflamed  lid  presents  a 
redness,  which  sensibly  increases  or  diminishes,  as  it  approaches 
the  orbit.  In  the  former  case,  the  palpebral  conjunctiva  is 
affected ;  in  the  latter,  the  disease  is  situated  in  the  meibomian 
glands.  When  the  whole  substance  of  the  free  margin  is 
swollen,  red,  or  excoriated,  we  may  conclude  that  the  vessels  of 
the  skin,  of  the  mucous  membrane,  and  glands,  all  concur  in 
the  mischief. 

In  every  case  where  the  eye  assumes  a  scarlet  hue,  we  may 
be  sure  that  the  conjunctiva  is  the  seat  of  mischief,  when  the 
vascular  plexus  is  large,  moveable,  bluish,  or  violet  colour,  rather 
than  of  a  vermilion  or  deep  rose  tint,  and  especially  when  the 
colour  is  deepest  at  the  point  farthest  from  the  cornea.  There 
is,  on  the  contrary,  inflammation  of  the  cornea  in  all  those  dis- 
eases where  the  colour  is  deeper  seated,  immoveable,  and  occu^ 

*  M.  Velpeau  here  confirms  what  I  have  stated  in  the  preceding  note — H.  H, 
E  3 


54 


OF  THE  FACE  : 


pying  the  anterior  circle  of  the  sclerotica,  sometimes  so  light  as 
to  be  scarcely  distinguishable,  and  becoming  gradually  lost  at 
some  lines  from  the  cornea.  This  redness,  arranged  in  minute 
and  parallel  radii,  is  of  a  pale  carmine,  vermilion,  or  rose  pink, 
extending  from  the  cornea,  indicating  a  disease  foreign  to  the 
conjunctiva,  and  serving  as  a  prelude  to  most  of  the  alterations 
affecting  this  membrane.  When  the  pupil  is  at  the  same  time 
deformed,  too  much  contracted,  or  dilated,  the  iris  itself  is  im- 
plicated in  the  mischief,  which  also  menaces  the  walls  of  the 
anterior  chamber.  These  characters  are  so  well  marked  that 
everybody  must  appreciate  them,  their  combination  not  pre- 
venting their  being  easily  recognized  in  the  most  serious  and 
complicated  diseases.  The  plexus  of  the  mucous  membrane  is 
distinguished  by  its  livid  tint  (more  marked  posteriorly),  by  its 
mobility  and  tortuosity,  from  the  fixed  and  deep-seated  scarlet 
ring  of  the  sclerotica,  which  it  appears  to  veil,  by  crossing  its 
different  radii.  The  same  thing  is  observable  in  the  palpebral 
conjunctiva,  as  here  the  vascularity  equally  decreases  at  the 
mucous  membrane,  and  increases  at  the  follicles,  where  it  ap- 
proaches the  free  border  of  the  lids,  there  presenting  the  same 
characters  as  over  the  eye  itself. 

Of  the  skeleton  of  the  orbit. — The  periosteum  of  the  orbit  is 
divided  into  two  portions,  and  appears  to  be  derived  from  the 
dura  mater.  One  of  these,  serving  as  an  envelope  to  the  optic 
nerve,  is  lost  on  the  sclerotic;  the  other,  investing  the  bones, 
proceeds  to  the  base  of  the  orbit,  appearing,  on  the  one  hand, 
to  form  the  palpebral  ligament,  and,  on  the  other,  to  continue 
with  the  periosteum  of  the  forehead. 

The  roof  of  the  orbit  is  formed  by  the  orbital  portion  of  the 
frontal  bone,  excepting  at  its  posterior  tenth,  where  it  meets 
with  the  lesser  wing  of  the  sphenoid.  Pierced  obliquely,  for- 
wards and  outwards,  by  the  optic  foramen,  giving  passage  to  the 
ophthalmic  nerve  and  artery,  it  is  so  thin  and  brittle  that  it 
may  be  easily  penetrated,  thus  leading  to  serious  mischief,  not 
unfrequently  to  death. 

The  floor  or  inferior  wall,  formed,  anteriorly  and  externally, 
by  the  malar  bone,  and,  for  the  rest  of  its  extent,  by  the  orbital 
process  of  the  maxillary  and  palatine  bones,  presents  two  sutures 
adhering  firmly  to  the  periosteum,  and  receiving  the  emissary 
veins.  Traversed  posteriorly  by  the  infra-orbital  canal,  contain- 
ing the  artery,  nerve,  and  vein  of  the  same  name,  injuries  at  this 
point  are  attended  with  great  danger.  Being  very  thin,  and 
corresponding  to  the  maxillary  sinus,  tumours  of  this  latter 
cavity  quickly  compress  the  eye,  and  tend,  in  augmenting,  to 
push  it  outwards  ;  for  the  same  reason  instruments  are  easily 
forced  into  this  cavity ;  thus,  in  the  operation  for  fistula  lachry- 
malis,  if  the  bistouri  is  introduced  too  far  backwards  or  out- 
wards it  may  penetrate,  leading  the  surgeon  to  consider  that  he 
has  entered  the  nasal  canaL 


ORBITAL  REGION. 


55 


The  internal  orbital  wall,  placed  in  the  direction  of  the  antero- 
posterior axis  of  the  head,  is  formed  by  the  os  unguis,  the  pars 
plana  of  the  ethmoid,  and,  quite  posteriorly,  by  a  small  portion  of 
the  sphenoid.  Its  sutures  present  no  peculiarity,  with  the  ex- 
ception of  the  fronto-ethmoidal,  in  which  are  placed  the  internal 
orbital  foramina,  through  which  the  ophthalmic  artery  and  nerve 
send  their  branches  to  the  ethmoidal  cells,  dura  mater,  and 
nose. 

The  external  wall,  formed  by  the  malar  bone,  anteriorly,  and 
the  great  wing  of  the  sphenoid,  posteriorly,  is  solid,  resisting, 
and  corresponds  to  the  temporal  fossa.  The  sphenoidal  fissure 
separates  this  from  the  roof,  giving  origin  at  its  internal  portion 
to  the  superior  and  inferior  recti  muscles.  The  common  motor, 
pathetic,  ophthalmic,  and  abductor  nerves,  together  with  some 
branches  of  the  great  sympathetic  and  the  lachrymal  veins,  enter 
the  orbit  through  this  opening.  A  cutting  instrument  may 
easily  penetrate  through  this  into  the  cranium,  and  wound  the 
brain. 

The  spheno-maxillary  fissure  separates  the  external  and  in- 
ferior regions  of  the  orbit;  more  simple  than  the  preceding,  it 
is  filled  by  fat,  dense  cellular  tissue,  and  the  infra-orbital  nerve 
and  vessels.  It  presents  great  facility  for  the  entrance  of  foreign 
bodies  into  the  zygomatic  and  pterygo-maxillary  fossa3.  If,  in 
extirpation  of  the  eye,  the  bistouri  should  enter  at  this  point,  it 
might  injure  the  internal  maxillary  artery,  the  superior  max- 
illary nerve,  MecheFs  ganglion,  &c. 

The  base  of  these  four  surfaces  forms  the  circumference  of 
the  orbit,  which,  smooth  and  rounded  internally,  forms  a  more 
or  less  prominent  border  externally;  consequently,  in  extir- 
pation of  the  eye,  we  should  introduce  the  bistouri  at  the  in- 
ternal angle,  cutting  at  first,  from  within  downwards  and  out- 
wards, and  afterwards,  from  within  upwards  and  outwards,  to 
reach  the  temporal  angle,  rather  than  commencing  externally. 
We  thus  run  less  risk  of  introducing  the  instrument  into  the 
sphenoidal  and  spheno-maxillary  fissure.  By  this  first  incision 
we  only  divide  the  palpebral  conjunctiva,  the  inferior  oblique 
muscle,  and  the  cellular  tissue  uniting  the  muscles  to  the  orbit. 
By  the  second  we  cut  through  the  tendon  of  the  superior  oblique, 
a  layer  of  cellular  tissue,  denser  in  this  situation  than  inferiorly ; 
and  if  we  carry  the  bistouri  sufficiently  close  to  the  bone,  the 
lachrymal  gland  is  next  separated  from  its  fossae.  The  eye  is 
now  only  retained,  at  the  apex  of  this  cavity,  by  a  pedicle  com- 
posed of  the  four  recti,  the  superior  oblique  and  levator  pal- 
pebral, superioris  muscles,  the  ophthalmic  vessels,  optic  and  all 
the  other  nerves. 

In  consequence  of  the  conical  form  of  the  orbit,  the  various 
tumours  formed  in  it  tend  to  push  the  eye  out  towards  the  face ; 
but  the  swelling  of  the  cellulo  adipose  tissue  may  also  produce  the 
same  effect,  and  explains  how  exophthalmic  in  some  instances 
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are  less  serious  than  appears  at  first  sight.  The  relation  between 
its  cellular  tissue  and  the  nerves  and  vessels  accounts  for  the 
violent  reaction  of  its  inflammations,  and  their  terminating  in 
suppuration;  its  continuity  with  the  temporal  or  zygomatic 
fossae  by  the  spheno-maxillary  fissure,  with  the  cranial  cavity 
by  the  sphenoidal  fissure,  shows  how  pus  or  any  morbid  growth 
may  thus  escape  from  the  orbit,  and  also  how  similar  affections, 
commencing  in  its  neighbourhood,  may  extend  into  it. 


SECTION  FOURTH. 

THE  CHIN. 

Bounded,  superiorly,  by  the  labial  fissure,  inferiorly,  by  the 
supra-hyoid  region,  the  mental  region  presents  a  prominence,  at 
the  most  inferior  portion  of  the  face,  varying  with  age,  sex,  size, 
&c,  and  frequently  offering  in  the  centre  a  fossa,  during  the 
elevation  of  the  inferior  lip,  or  a  depression,  corresponding  to 
the  symphysis.  Thicker  than  in  the  preceding  regions,  the  skin 
assimilates  in  character  to  that  of  the  cranium,  that  is  to  say,  it 
is  dense,  compact,  and  very  adherent.  Traversed,  perpendicu- 
larly, by  the  numerous  hairs  which  adorn  the  male  adult,  con- 
stituting the  beard,  it  contains  numerous,  but  slightly  developed, 
sebaceous  follicles. 

The  cellular  tissue  is  not  abundant,  neither  does  it  form  the 
subcutaneous  layer;  being  confounded  with  the  muscles,  it  is 
merely  attached  to  the  skin  by  short  compact  filaments,  and  is 
distinct  only  posteriorly  between  the  muscles  and  the  bone.  Its 
adipose  vessels  are  numerous,  and  exceedingly  minute,  but  as 
they  rarely  increase  in  volume,  the  size  of  the  chin,  properly  so 
called,  scarcely  ever  varies.  The  pilous  bulbs  are  situated  in 
the  cellular  tissue,  between  the  muscular  fibres,  close  to  the 
integuments.  The  dense  texture  of  this  tissue,  and  its  intimate 
union  with  the  skin,  prevents  the  formation  of  abscess,  and 
causes  inflammation  of  this  region  to  assume  the  erysipelatous 
character. 

Muscles. —  On  each  side  of  the  chin  is  a  small  portion  of  the 
depressor  anguli  oris,  the  fibres  of  which  ascend,  backwards. 
More  anteriorly  are  the  depressores  labii  inferioris,  uniting  with 
each  other  in  the  median  line ;  some  fibres  also  of  the  platisma 
mingle  with  those  of  the  preceding,  covering  the  depressor 
anguli  oris.  In  the  centre,  within  the  triangular  space  formed 
by  the  divergence  of  the  £wo  depressor  labii  muscles,  is  the 
levator  labii  inferioris,  a  small  muscle,  attached  by  two  pedicles 
to  the  sides  of  the  symphysis,  and  inserted  into  the  skin.  In- 
vested by  the  mucous  membrane  of  the  lip,  superiorly  and  pos- 
teriorly, it  is  partly  covered  by  the  depressor  muscles  anteriorly; 
and  as  its  fibres  are  perpendicular  to  the  axis  of  the  body,  they 
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must,  in  contracting,  draw  the  skin  towards  the  jaw,  thus  raising 
the  lip. 

Arteries. — The  termination  of  the  inferior  dental  artery  lies 
between  the  bone,  mucous  membrane,  and  the  depressor  labii 
muscles.  Inferiorly,  the  branches  of  the  submental  amastomose 
with  others  derived  from  the  inferior  coronary.  The  facial 
artery  also  gives  off  some  twigs,  beneath  the  origin  of  the  in- 
ferior labial.  These  are  all  too  small  to  cause  serious  hemor- 
rhage in  wounds  of  this  region.  But  in  operations  it  is  difficult 
to  apply  a  ligature  upon  them,  as,  contracting  within  the  muscles 
and  cellular  tissue,  they  cannot  be  reached  by  the  tenaculum. 

The  veins  are  disposed  like  the  arteries ;  some  large,  and  sub- 
cutaneous, descend  to  the  supra-hyoid  region,  and  empty  them- 
selves into  the  lingual  or  external  jugular.  As  they  ramify, 
principally,  in  the  skin,  they  may  become  varicose,  causing  that 
red  tint  so  frequently  met  with  in  some  individuals. 

The  lymphatics  pass,  almost  immediately,  into  the  submaxillary 
gland. 

The  nerves  come  from  the  neck,  the  inferior  maxillary  bone, 
and  the  genal  region.  The  former  are  derived  from  the  mylo- 
hyoid, and  from  the  submental  branch  of  the  cervical  plexus; 
the  latter  are  filaments  of  the  inferior  facial.  They  are  all 
superficial.  The  dental,  emerging  through  the  mental  foramen, 
is  more  deeply  seated;  supplying  the  muscles,  it  is  so  placed 
that,  in  neuralgia,  it  may  be  divided  without  the  slightest  dan- 
ger, as,  in  that  case,  it  will  be  quite  sufficient  to  cut  into  the  inner 
surface  of  the  lip,  opposite  the  canine  or  first  molar  tooth,  when 
the  nerve  will  be  exposed,  lying,  at  a  depth  of  some  lines,  upon 
the  bone,  surrounded  by  cellular  tissue,  and  covered  by  the 
depressor  muscle. 

Consisting  solely  of  the  body  of  the  inferior  maxilla,  the  ske- 
leton presents,  on  the  median  line,  the  symphysis,  so  slightly 
united  in  the  infant  as  to  be  easily  separated  by  a  blow,  &c. 
Beneath  this  line  we  observe  a  triangular  surface,  covered  only 
by  skin.  The  mental  foramen  is  situated,  externally,  close  to 
the  limits  of  this  region,  opposite  the  first  molar  tooth.  Thus,  a 
large  portion  of  the  chin  may  be  removed  without  injuring 
either  this  foramen,  or  the  dental  nerve. 

In  the  adult  the  maxillary  bone  is  so  thick,  in  this  region,  that 
direct  fractures  have  been  considered  as  almost  impossible  by 
some  authors.  The  projection  formed  by  it,  larger  in  the  in- 
fant, again  augmenting  in  old  age  from  the  loss  of  teeth,  although 
well  marked  in  the  adult,  is  rounded  and  obtuse  at  that  period 
of  life.  The  periosteum  presents  nothing  of  peculiarity;  but  as 
the  muscles  are  separated  from  it  by  cellular  tissue,  much  more 
distinct  than  that  immediately  beneath  the  skin,  inflammations 
near  to  the  bone  are  mostly  of  a  phlegmonous  character.  The 
various  tissues,  also,  being  very  thin  in  this  situation,  abscesses, 
and  collections  of  fluids,  present  towards  the  mouth,  rather  than 
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the  surface ;  we  should,  consequently,  open  them  in  the  former 
situation,  as  by  so  doing  we  give  less  pain,  and  also  avoid  the 
cicatrix,  externally. 

SECTION  FIFTH. 

LABIAL  REGION. 

Comprehending  the  two  lips;  limited,  superiorly,  by  the  nose 
and  naso-labial  depression;  inferiorly,  by  the  mento-labial  fossa; 
laterally,  by  the  angles  of  the  lips;  this  region  is  of  an  elliptic 
shape. 

Superior  lip. — Its  external  surface  presents,  in  the  median  line, 
a  species  of  circumscribed  gutter,  formed  by  two  ridges,  descend- 
ing, from  the  nose,  towards  the  mouth.  According  to  some 
anatomists,  these  two  crests  are  the  remains  of  the  cicatrisation 
of  the  three  primitive  portions  of  which  the  lip  consisted,  during 
the  period  of  uterogestation.  Simple  hare-lip,  consequently, 
would  depend  upon  union  not  having  taken  place  in  one  of 
these  situations,  and  would  never  occur  in  the  median  line ; 
whilst  the  double  would  depend  upon  defect  of  union  in  both ; 
but,  from  my  own  experience,  I  consider  this  as  incorrect.  Its 
free  border,  slightly  convex,  the  concavity  looking  downwards,  is 
divided  into  two,  in  the  median  line,  by  a  small  projection, 
which  is  the  termination  of  the  gutter.  As  this  enters  into  the 
normal  conformation,  we  should  endeavour  to  re-establish  it,  in 
the  operation  for  hare-lip;  it  is,  therefore,  with  this  intention,  that 
the  first  needle,  in  traversing  the  parts,  should  describe  a  semi- 
circle, the  convexity  of  which  should  look  backwards,  and 
upwards. 

Skin. —  Thinner  here  than  on  the  chin,  it  is  still  more  inti- 
mately connected  with  the  subjacent  tissue,  the  nearer  it  ap- 
proaches the  free  border  of  the  lip.  Approaching  this  border,  it 
becomes  thinner,  and  completely  changed  in  character,  forming 
a  delicate  rose-coloured  cuticle,  which  is  continuous,  posteriorly, 
with  the  mucous  membrane.  It  is  traversed  by  hair,  as  the 
chin,  and  encloses  sebaceous  follicles. 

The  cellular  tissue  is  very  fine,  existing  in  so  small  quantity 
that  it  is  scarcely  distinguishable  from  the  other  elements,  which 
are  so  blended  as  to  form  a  homogeneous  mass.  Its  adipose 
vesicles  are  also  smaller  than  those  in  the  mental  region. 

Muscles. — Besides  the  superior  half  of  the  orbicular,  we  often 
see,  in  the  centre  of  the  anterior  surface  of  the  upper  lip,  two 
small  fasciculi,  ascending  perpendicularly  towards  the  sides  of 
the  nasal  septum,  corresponding  to  the  prominences  already  de- 
scribed ;  these  have  been  termed  the  superior  incisor  muscles. 
Behind  the  labial  and  the  mucous  membrane,  on  the  sides  of 
the  anterior  nasal  spine,  is  situated  the  depressor  labii  superioris 
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muscle,  lying  on  the  bone.  The  convex  border  of  the  orbicular 
receives,  from  within  outwards,  the  termination  of  the  common 
and  proper  elevators,  of  the  zygomaticus  minor,  and  of  a  portion 
of  the  buccinator.  When  these  muscles  are  attached  to  the  in- 
ternal surface  of  the  skin,  without  descending  to  the  orbicular, 
it  is  an  exception,  and  not  a  general  arrangement,  as  considered 
by  M.  Blandin.  The  union  of  the  orbicular  with  the  mucous 
membrane  is  less  intimate  than  with  the  skin,  and  effected  by 
means  of  a  thin  layer  of  cellular  tissue,  containing  numerous 
glands.  The  mucous  membrane  being  more  easily  separated  from 
the  muscles  at  its  point  of  reflection,  over  the  maxillary  bone, 
explains  why  abscesses  of  the  lip  most  commonly  occur  there. 

Arteries. — -The  superior  coronary,  derived  from  the  facial,  as 
it  passes  towards  the  external  extremity  of  the  naso-labial  fossa, 
is  situated  about  three  lines  above  the  free  border  of  the  lip,  in 
the  posterior  layer  of  the  muscles,  the  direction  of  whose  fibres 
it  follows,  giving  off  a  large  branch  to  the  septum  of  the  nose, 
before  it  unites  with  the  artery,  on  the  opposite  side.  A  trans- 
verse incision,  in  the  median  line,  might  divide  the  ascending 
arteries,  causing  hemorrhage;  whilst  the  same  injury  occurring 
rather  more  externally,  would  not  produce  any,  unless  it  were 
prolonged  to  the  naso-labial  depression,  close  to  which  the  facial 
artery  itself  winds.  The  superior  coronary  arteries  give  off  an 
immense  quantity  of  branches,  descending  or  mounting,  parallel 
to  each  other,  and  terminating,  for  the  most  part,  in  the  labial 
gland,  and  mucous  membrane,  where  they  form  a  minute  plexus, 
easily  seen  by  everting  the  lip.  As  the  trunk  of  this  artery  lies 
almost  immediately  beneath  the  mucous  membrane,  it  is  more 
easily  hurt  interior  than  exterior  to  the  mouth.  The  artery 
of  the  ala  of  the  nose  sometimes,  also,  supplies  a  branch,  and  the 
facial  itself  not  unfrequently  penetrates,  more  or  less,  into  the 
orbicular  muscle,  before  it  passes  into  the  interval  between  the 
nasal  and  zygomato-maxillary  regions. 

The  veins  are  more  numerous,  and  larger,  than  the  arteries, 
ramifying  in  the  proper  tissue  of  the  lip,  where  they  frequently 
become  varicose.  The  numerous  vessels  explain  the  frequency 
of  erectile  tumours,  and  the  active  swelling  of  which  the  upper 
lip  is  susceptible,  in  the  normal  condition.  The  intermingling 
of  its  anatomical  elements,  also,  accounts  for  the  rapidity  with 
which  it  becomes  hypertrophied,  and  the  considerable  size  it 
acquires  in  acute  inflammation.  Being  partly  supplied  by  the 
arteries  of  the  orbit,  and  of  the  nose,  erectile  tumours  of  the 
upper  lip  yield  neither  to  compression  nor  ligature  of  the 
facial. 

The  lymphatics,  like  those  of  the  nasal  region,  pass  into  the 
submaxillary  gland. 

Nerves. — The  upper  lip  receives  many  nerves,  without  having 
any  proper  to  itself.  These  are  the  terminating  filaments  of  the 
infra-orbital,  buccal,  and  of  the  temporo-facial  branch  of  the 
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seventh  pair.  These  sufficiently  explain  the  exquisite  sensibility 
of  this  region,  and  the  intense  pain  accompanying  acute  diseases. 

The  portion  of  the  skeleton  supporting  the  upper  lip,  formed 
by  the  anterior  surface  of  the  maxillary  bone,  and  the  alveolar 
arch,  corresponding  to  the  canine  teeth,  presents,  in  the  median 
line,  the  symphysis  of  the  superior  maxillary,  surmounted  by 
the  anterior  nasal  spine ;  a  little  externally,  the  canine  fossa, 
and,  finally,  the  undulating  surface  of  the  alveoli,  and  exterior 
of  the  teeth.  The  maxillary  bone  offers  its  greatest  resistance 
in  this  region,  and  is  rarely  fractured.  It  is  not  unfrequently 
split  from  before  backwards,  a  little  external  to  the  median  line ; 
and  we  sometimes  meet  with  an  apparent  fissure  on  each  side, 
a  peculiarity  which  often  accompanies  simple  or  double  hare-lip. 
The  middle  bone  is,  then,  the  rudiment  of  the  incisor,  or  inter- 
maxillary bone  of  mammiferous  animals,  which,  by  anomaly, 
is  not  united  to  those  between  which  it  is  enclosed  in  the  nor- 
mal condition.  It  more  commonly  supports  the  two  first  incisor 
teeth,  in  the  adult,  causing  a  projection  forwards,  beyond  the 
maxillary  bone,  the  three  portions  never  having  been  united ; 
this  appears  dependent  upon  want  of  that  pressure  usually 
afforded  by  the  lip. 

The  mucous  membrane  forms  a  fold,  termed  the  frenum  of 
the  lip ;  this  should  always  be  divided  before  the  margins  of  the 
division  are  refreshed  in  the  operation  for  hare-lip.  Without 
this  precaution,  there  is  great  difficulty  in  carrying  the  posterior 
branch  of  the  scissars  sufficiently  high,  neither  could  the  plate 
be  placed  between  the  lip  and  bone  when  the  bistouri  is  used. 
Desault  recommended  the  maxillary  sinus  to  be  penetrated 
through  the  space  separating  the  bones  from  the  posterior  surface 
of  the  lip.  Nothing  is  more  simple  than  this  operation,  as  it 
merely  requires  the  mucous  membrane,  between  the  root  of  the 
canine  tooth  and  the  malar  eminence,  to  be  detached,  in  order 
to  reach  this  cavity.  We  may,  by  the  same  method,  expose  the 
infra-orbital  nerve,  when  we  would  excise  it  by  the  mouth.  It 
must,  however,  be  noticed,  that,  in  this  operation,  we  can 
scarcely  avoid  cutting  the  levator  muscle ;  but  this  inconvenience 
is  more  than  balanced  by  the  advantages  resulting  from  the 
absence  of  cicatrix  in  the  skin,  especially  in  females.  The  pos- 
terior surface  of  the  superior  lip  being  concave,  we  must,  after 
the  operation,  if  we  would  avoid  a  fissure  posteriorly,  pass  the 
needles  in  such  a  manner  that  they  traverse  the  parts  at  the 
union  of  the  two  anterior  with  the  posterior  third  of  the  organ. 

Inferior  lip. — This  is  generally  a  little  thicker  and  more 
everted  forwards,  instead  of  projecting  in  the  median  line.  Its 
free  border  offers  a  depression,  corresponding  to  the  superior 
labial  crest ;  this  border  is  slightly  convex  at  its  centre  portion, 
and  as  it  inclines  downwards  on  either  side,  cancers  may  be 
removed  by  a  semilunar  incision,  having  its  convexity  directed 
downwards.    The  fissure  which  results  is  not  so  much  marked 
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as  might  be  expected  after  cicatrisation  ;  in  fact,  the  free  border 
of  this  lip  need  not  be  convex,  to  receive  the  upper  one ;  its 
natural  eversion  is  not  indispensable  to  its  functions.  Although 
shorter,  it  ascends  sufficiently  after  the  operation  to  touch  the 
other,  as  the  cicatrix,  in  forming,  draws  up  the  skin  of  the 
throat,  anterior  to  the  chin,  and  thus  elongates  the  lip. 
Numerous  operations  confirm  these  assertions. 

The  cutaneous  surface  of  the  lower  lip  presents  neither  crest 
nor  vertical  depressions ;  consequently,  congenital  hare-lip  should 
occur  in  the  median  line.  In  uniting  with  that  of  the  upper 
lip,  its  free  border  forms  the  commissures,  which,  being  fre- 
quently the  seat  of  excoriation,  ulcers,  and  wounds,  require 
particular  attention,  on  account  of  the  contraction  which  may 
ensue.  Their  wounds  must  necessarily  be  treated  by  suture, 
otherwise  the  motion  of  the  lips  would  prevent  cicatrisation,  and 
cause  great  deformity. 

The  constituent  parts  are  the  same  as  those  of  the  upper  lip, 
differing  only  as  to  arrangement.  The  skin  is  not  covered  by 
so  many  hairs,  merely  supporting  a  tuft,  placed  on  the  sublabial 
fossa.  The  cellulo-adipose  tissue,  disposed  as  in  the  other  lip, 
is,  perhaps,  more  abundant,  The  muscles  are  the  same,  with 
the  exception  of  its  receiving  the  extremity  of  its  levator,  de- 
pressor, and  depressor  anguli  oris,  instead  of  those  entering  into 
the  formation  of  the  preceding.  Its  coronary  artery  separates 
from  the  facial,  at  a  greater  distance  from  the  commissure,  and 
in  consequence  of  the  arch,  formed  between  this  artery  and  its 
fellow  of  the  opposite  side,  not  giving  off  any  vertical  branch, 
transverse  wounds  in  the  median  line  do  not  produce  hemor- 
rhage. As  it  approaches  the  centre  of  the  free  border,  it  is 
more  easily  reached  from  above,  downwards.  Finally,  we  may 
recognize  the  exact  course  of  this  artery,  by  drawing  a  curved 
line,  passing  about  three  lines  from  the  free  border  of  the  lip, 
and  terminating  anteriorly  to  the  inferior  portion  of  the  mas- 
seter.  The  lower  lip  also  receives  some  small  branches  from 
the  mental,  and  the  superior  coronary  gives  off  a  branch,  at  a  short 
distance  from  its  commencement. 

The  veins  and  lymphatics  present  the  same  characters  as  those 
of  the  chin  and  upper  lip. 

Nerves. — The  terminating  filaments  of  the  inferior  dental,  and 
some  from  the  buccal,  are  distributed  to  the  deeper  parts.  The 
superficial  nerves  appertain  to  the  cervicofacial  of  the  seventh, 
and  to  the  ascending  branches  of  the  cervical  plexus.  Finally, 
they  are  less  numerous  than  in  the  upper  lip,  and,  consequently, 
the  sensibility  here  is  not  so  great. 

The  mucous  membrane  forms  a  fold,  which  is  attached  to  the 
symphysis,  but  is  shorter  than  that  of  the  upper  lip ;  whilst  the 
glands  separating  this  membrane  from  the  lips  are  more  nume- 
rous, larger,  and  their  excretory  ducts  more  distinct. 
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This  lip  lies  on  the  inferior  alveolar  arch,  and  the  externa 
surface  of  the  incisor  and  canine  teeth. 

Remarks. — The  attachments  of  the  lips,  posteriorly,  and  their 
greater  degree  of  softness  in  this  direction,  account  for  their 
eversion  in  tumefaction.  In  consequence  of  the  homogeneous 
nature  of  their  texture,  erysipelas  commonly  causes  considerable 
swelling,  suppuration  produces  no  separation  of  parts,  and 
wounds  heal  very  promptly.  As  their  tissues  become  thinner 
towards  the  mouth,  abscesses  commonly  point  in  that  direction. 
The  thickness  and  slight  adherence  of  their  mucous  membrane 
explains  how  it  may  be  preserved,  and  folded  like  a  hem  on  the 
edges  of  the  wound,  after  the  removal  of  the  other  tissues,  ac- 
cording to  the  process  of  M.  Dieffenbach,  &c. 

As  the  lips  are  primitively  formed,  of  neither  two,  three,  nor 
four  pieces,  but  of  one  only,  we  may  conceive  that  hare-lip,  being 
the  result  of  disease,  and  not  of  arrest  of  developement  in  the 
embryo,  may  occur  equally  in  the  median  line  as  elsewhere. 
Their  vitality,  and  the  elasticity  of  the  surrounding  parts,  allow 
of  loss  of  substance  being  remedied  by  all  the  autoplastic  mea- 
sures. Finally,  it  is  to  the  numerous  glands,  and  the  seini- 
lamellous  nature  of  the  submucous  cellular  tissue,  that  those 
malignant  tumours  observed  on  the  free  border  of  the  internal 
surface  of  the  lips,  especially  the  superior,  are  owing.  For  these, 
excision  is  the  only  remedy. 


SECTION  SIXTH. 

BUCCAL  REGION,  OR  CAVITY. 

Circumscribed,  anteriorly  and  laterally,  by  the  internal  sur- 
face of  the  two  alveolar  arches ;  posteriorly,  by  the  pharynx  ; 
superiorly,  by  the  nasal  fossae;  and,  inferiorly,  by  the  space  be- 
tween the  borders  of  the  inferior  maxilla ;  the  mouth  forms  a  cavity, 
filled  naturally  by  the  tongue,  when  the  jaws  are  closed.  When 
the  organ  of  speech  has  been  removed,  its  vertical  diameter,  in 
the  centre,  is  from  eighteen  to  twenty  lines,  and  somewhat  less 
from  before  backwards. 

Roof  of  the  palate. — The  upper  wall  of  the  mouth  is  concave, 
inclining  forwards,  and  towards  each  side,  to  unite  with  the 
dental  arch,  being  continuous,  posteriorly,  with  the  soft  palate. 

Its  mucous  membrane^  dense,  light-coloured,  presenting  several 
hard  transverse  ridges,  especially  anteriorly,  softer  and  redder 
posteriorly,  is  covered  by  epidermis.  The  dense  structure  of 
this  membrane  explains  why  it  is  so  rarely  affected  by  disease ; 
but  it  sometimes  is  the  seat  of  very  hard  fibrous  tumours,  which 
occasionally  attain  considerable  size. 

The  vessels  arrive  here  through  the  posterior  palatine  fora- 
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mina.  Their  principal  branch  follows  the  circumference  of  the 
roof,  at  first  between  the  bones  and  fibrous  tissue,  afterwards 
between  the  latter  and  mucous  layers.  Should  either  of  the 
arteries  become  aneurismal,  it  would  be  difficult  to  treat  it  other- 
wise than  by  the  actual  cautery,  as  the  inequality  of  the  bones, 
and  the  hardness  of  the  parts,  would  prevent  the  application 
either  of  compression  or  a  ligature.  The  veins  accompany  the 
arteries,  and  the  lymphatics  pass  beneath  the  jaw.  The  nerves 
all  proceed  from  the  spheno-palatine  ganglion,  but  by  two  routes. 
The  superior  palatine  descends  with  the  artery,  following  the 
same  track  on  the  palate.  The  naso-palatine  ganglion,  situated 
in  the  anterior  palatine  hole,  gives  off  a  bundle  of  filaments, 
which  are  distributed  to  the  palatine  membrane,  behind  the 
incisor  teeth. 

We  find,  in  the  roof  of  the  mouth,  the  palatine  process  of  the 
superior  maxillary,  and  the  horizontal  portion  of  the  palate 
bones.  By  the  union  of  these  four  portions  a  crucial  suture  is 
formed,  the  point  of  junction  being  in  the  median  line,  at  the 
union  of  the  two  anterior  with  the  posterior  third.  At  this 
point,  a  probe,  introduced  into  the  mouth,  may  touch  five  bones 
at  once.  It  is  also  here  that  syphilis  so  often  causes  caries  or 
necrosis,  producing  communications  between  the  nose  and  the 
mouth,  which,  notwithstanding  they  may  be  effaced  by  proper 
methods,  most  commonly  influence  the  tone  of  the  voice. 

When  the  median  suture  is  not  completed,  posteriorly,  there 
results  an  anormal  division  of  the  velum  palati.  If  this  separa- 
tion be  prolonged,  anteriorly,  two  circumstances  may  ensue.  In 
one,  which  ordinarily  coincides  with  double  hare-lip,  the  division 
is  bifurcated,  and  its  branches  enclose  the  intermaxillary  bone. 
In  the  other  there  is  no  bifurcation,  but  the  fissure  extends 
obliquely  outwards,  and  is  accompanied  by  simple  hare-lip. 
Finally,  this  fissure  may  proceed  from  one  end  of  the  roof  to 
the  other,  without  quitting  the  median  line.  All  these  cases, 
commonly  the  result  of  congenital  malformation,  or  disease  of 
the  foetus,  are  mostly  accompanied  by  deficient  developement 
of  bone. 

Another  singular  anomaly  may  also  exist.  In  a  subject 
brought  into  the  dissecting  room,  there  was  no  bony  roof,  the 
palatine  membrane  being  double  its  natural  thickness,  and  of 
the  consistency  of  fibro-cartilage  ;  that  of  the  floor  of  the  nares 
was  in  the  same  condition,  but  separated  from  the  latter  by  a 
space^  of  about  a  line  and  a  half,  filled  by  a  kind  of  mucus, 
forming  a  closed  cavity  between  the  nose  and  mouth. 

Inferior  wall. — Confounded  with  the  supra-hyoid  region,  the 
floor  of  the  mouth  presents,  in  the  median  line,  the  organ  of 
speech,  which  nearly  fills  it. 

Free  through  its  whole  extent,  the  upper  surface  of  the  tongue 
is  prolonged,  through  the  isthmus  of  the  fauces,  as  far  as  the 
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epiglottis.  Convex  from  before  backwards,  and  from  side  to 
side,  it  is  grooved  in  the  median  line. 

Adherent  at  its  two  posterior  thirds,  the  inferior  surface  there 
receives  its  muscles,  nerves,  and  vessels.  Its  anterior  third 
is  free,  or  fixed  merely  by  a  fold  of  mucous  membrane,  termed 
frenum,  which,  by  being  too  short,  prevents  infants  at  the 
breast  from  obtaining  sufficient  nourishment;  whence  the  ne- 
cessity of  its  division ;  or,  on  the  contrary,  by  being  too  long, 
it  has  led  to  the  fear  of  the  tongue  being  turned  back  into  the 
throat,  producing  suffocation ;  but  if  these  fears  are  not  quite 
chimerical,  they  are  at  least  very  much  exaggerated. 

Circumference. — The  mouth  here  presents  the  internal  surface 
of  the  gums,  in  which  we  find  the  same  elements  as  in  the  roof. 
The  texture  being  less  compact  and  more  vascular,  accounts  for 
the  frequency  of  diseases  here.  Being  continuous  with  the 
mucous  membrane  of  the  roof,  the  gums  close,  anteriorly  and 
posteriorly,  the  inferior  openings  of  the  palatine  canals ;  so  that, 
properly  speaking,  these  foramina  only  exist  in  the  dried  bones. 

The  internal  surface  of  the  teeth  is,  as  it  were,  crossed  an- 
teriorly, when  the  mouth  is  closed,  by  a  horizontal  fissure,  more 
or  less  developed,  according  as  these  small  bodies  incline  to- 
wards the  lips. 

Posteriorly,  between  the  anterior  pillar  of  the  fauces  and  the 
last  molar  tooth,  there  is  a  space  capable  of  admitting  the  ex- 
tremity of  the  little  finger,  corresponding,  in  some  individuals, 
to  the  anterior  border  of  the  coronoid  process,  forming  a  com- 
munication between  the  buccal  cavity  and  the  labial  fossa. 
When  swollen  and  inflamed,  the  mucous  membrane  of  the  cheek 
and  tongue  becomes  sometimes  implicated  in  this  aperture,  and 
is  thus  injured  during  mastication.  An  instrument  also  might 
penetrate  by  this  opening  into  the  mouth,  although  the  jaws 
were  firmly  closed  at  the  time. 

In  some  individuals  we  observe  other  small  spaces  between 
the  teeth,  producing  that  undulated  condition  of  the  circum- 
ference of  the  tongue  perceptible  when  it  is  the  seat  of  inflam- 
mation. Moreover,  it  should  be  remarked,  that  the  wall  of  the 
alveoli,  uniting  almost  immediately  internally  with  the  roof  of 
the  palate,  is  shorter  and  stronger  in  this  situation  than  exter- 
nally ;  thus,  in  extraction  of  teeth  by  the  key,  the  application  of 
the  instrument  to  the  inner  side  of  the  jaw  is  much  less  likely  to 
fracture  the  alveoli  than  when  used  in  the  opposite  direction, 
as  the  point  of  resistance  is  more  solid;  and,  moreover,  the  roots 
of  the  teeth  being  naturally  curved  inwards,  they  are  thus  more 
easily  extracted. 

Remarks. — The  first  bicuspid  tooth,  corresponding  to  the 
infra-orbital  and  mental  foramina,  serves  as  a  guide  in  section 
of  the  nerves  emerging  through  these  openings.  The  pressure 
of  the  soft  parts  of  the  face,  cheeks,  and  of  the  lips  in  particular, 


BUCCAL  REGION,   OR  CAVITY. 


65 


although  but  slightly  manifest,  is,  nevertheless,  the  principal  cause 
of  the  direction  assumed  by  the  teeth  during  their  developement. 
Thus,  they  commonly  project  forwards  in  individuals  affected  by 
hare  lip,  or  loss  of  substance  at  the  circumference  of  the  mouth ; 
and  to  the  same  reason  must  be  attributed  the  success  attend- 
ing compression  of  the  sides  or  circumference  in  cases  of  cleft 
palates.  The  size  of  the  tongue,  also,  tends  to  preserve  the 
teeth  in  their  proper  direction,  as  they  would  incline  inwards 
towards  the  palate,  upon  the  loss  of  this  organ,  were  it  not  that 
a  superior  power  flattens  the  jaws,  and  contracts  the  buccal 
cavity. 

The  square  form  and  tubercles  of  the  large  molar  teeth 
enables  those  in  the  lower  jaw  to  dovetail  with  those  in  the 
upper :  thus  guarding  against  displacement,  in  fracture  of  the 
inferior  maxilla.  Arrested  in  its  developement  by  the  border 
of  the  coronoid  process,  the  dens  sapientiae,  deviating  back- 
wards, presses  against  its  nerve,  producing  the  inconvenience 
which  sometimes  precedes  its  eruption ;  hence,  the  relief  pro- 
cured from  the  abstraction  of  the  next  tooth,  by  giving  it  room 
to  develope. 

From  the  insensible  elevation  of  the  alveolar  border,  towards 
the  coronoid  process,  the  gum  surrounding,  not  only  the  next, 
but  the  crown  of  the  last  tooth,  cannot  swell,  without  being  pro- 
longed forwards,  extending  between  the  two  jaws,  giving  rise  to 
ulceration,  and  the  intense  pain  attendant  on  its  inflammations. 
The  dental  edge  of  the  gums,  although  sufficiently  firm  to  in- 
crease the  solidity  of  the  teeth,  being  merely  a  layer  surround- 
ing their  neck,  scarcely  ever  inflames,  without  separating  from 
them.  Thus,  caustics,  or  other  local  applications,  should  be 
carefully  applied,  on  the  internal  surface,  and  not  to  the  edge, 
or  free  surface. 

The  solidity  of  the  gums  causing,  with  regard  to  all  the 
teeth,  the  same  opposition  experienced  by  the  wisdom  tooth 
from  the  coronoid  process,  accounts  for  the  extreme  pain  at- 
tending first  dentition,  and  the  relief  experienced  from  lancing 
the  gums.  It  also  shows  why  caries  of  the  teeth  is  so  frequently 
accompanied  by  swelling  of  the  whole  face,  and  abscesses  at 
the  bottom  of  the  alveolo  facial  fossa,  where  the  tissues  are 
most  lax. 

As  the  teeth  receive  their  nerves  from  the  fifth  pair,  which 
also  supply  the  eye,  their  diseases  sometimes  produce  amaurosis. 
Opened  into  the  mouth  by  caries,  different  foreign  bodies  may 
lodge  in  them,  and  thus  become  the  origin  of  symptoms,  the 
cause  of  which  it  would  otherwise  be  difficult  to  understand.  In 
one  case,  which  had  been  under  treatment  for  about  two  years, 
the  patient,  who  was  amaurotic,  had  a  carious  tooth  extracted, 
in  which  was  found  the  root  of  some  herb ;  after  this  he 
promptly  recovered.    Their  nerves  being  also  distributed  to 
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the  whole  of  the  head,  a  diseased  tooth  is  often  the  unsuspected 
cause  of  headaches,  neuralgia  of  the  face,  erysipelas,  &c. 

Of  the  tongue. — 'Attached  to  the  os  hyoides,  which  participates 
in  most  of  its  motions,  the  tongue,  uniting  the  functions  of 
speech,  deglutition,  and  respiration,  is  worthy  of  some  con- 
sideration. 

Papillae. — Its  dorsal  surface,  enveloped  in  a  thick  membrane, 
is  covered  by  numerous  papillae ;  these  posteriorly  large,  flat- 
tened, present  a  depression  in  their  centre,  and  are  the  organs 
of  secretion,  uniting  round  the  excavation  termed  feramen 
ccecum.  In  the  middle,  .as  also  at  its  apex  and  sides,  where  the 
membrane  is  much  finer,  they  are,  on  the  contrary,  conical  or 
fungiform,  small,  erectile,  forming  the  organs  of  sensation ;  they 
require  the  closest  examination  in  acute  diseases,  and  are  not 
unimportant  in  chronic  affections.  Although  their  colour  and 
prominence  vary  ad  infinitum,  in  the  various  derangements  of 
health,  we  can  say,  that  in  general,  when  they  are  pale,  and 
slightly  developed,  when  the  tongue  is  clean,  or  more  or  less 
charged,  the  organs  of  digestion,  and  in  particular  the  stomach, 
would  bear,  without  danger,  evacuant  or  stimulating  medi- 
cines ;  whilst,  if  they  are  red,  raised  from  the  mucous  mem- 
brane, if  they  appear  stretched,  we  should  be  cautious  in 
administering  such  remedies.  On  account  of  the  dense  texture, 
and  elasticity  of  this  membrane,  it  is  frequently  cracked,  and 
tumours  are  generally  hard,  and  of  small  volume. 

The  membrane  of  the  posterior  part  of  the  tongue  is  thin, 
forming  three  folds ;  two  on  the  sides,  enveloping  the  anterior 
pillars  of  the  fauces ;  the  other,  on  the  median  line,  uniting  the 
tongue  to  the  epiglottis.  On  its  inferior  surface,  it  is  elastic, 
thin,  slightly  adherent,  and  of  a  brownish  colour,  derived  from 
the  vessels  which  it  immediately  covers.  Reflected  on  the  floor 
of  the  mouth,  this  membrane  forms  a  kind  of  fringed  crest,  con- 
taining some  adipose  vesicles.  Where  this  crest  unites  with  that 
of  the  opposite  side,  we  find  the  orifice  of  the  whartonian  duct 
close  to  the  frenum ;  the  ducts  of  the  sub-lingual  gland  open 
rather  more  posteriorly. 

The  proper  structure  of  the  tongue  is  composed  of  delicately 
interwoven  fibres,  the  major  part  of  which  are  directed  from 
before  backwards ;  thus,  incisions  should  be  made  in  this  direc- 
tion, and  cancerous  tumours  of  its  apex  removed,  in  a  triangular 
flap,  having  its  base  forwards.  These  fibres  are  furnished  by  the 
lingualis,  genio-glossus,  Iigo-glossus,  and  stylo-glossus  muscles  ;  and, 
having  their  fixed  point  backwards  and  downwards,  they,  in  a 
great  degree,  prevent  the  tongue  from  being  drawn  forwards 
during  operations.  It  has,  therefore,  been  my  custom,  under 
these  circumstances,  to  pass  a  ligature  through  the  organ,  and 
thus  remove  the  impediment. 

The  tongue  encloses  numerous  arteries,  derived  from  the  e>:- 
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ternal  carotid.  Of  these,  the  only  branches  deserving  attention 
are,  the  dorsal,  the  inferior  palatine,  distributed  to  the  surround- 
ing parts  or  to  the  tonsils,  and  the  ranine.  Placed  on  the  inferior 
surface,  at  its  commencement  between  the  hyo-glossus,  genio- 
glossus,  and  lingualis  muscles,  which  render  it  deeply  seated 
posteriorly,  this  latter  becomes  very  superficial  as  it  approaches 
the  apex,  where  it  is  covered  merely  by  mucous  membrane. 
Thus,  in  division  of  the  frenum,  the  points  of  the  scissors  should 
be  directed  downwards  from  the  tongue.  Its  tortuous  course, 
the  softness  and  mobility  of  its  investing  tissues  causing  it  to 
retract  considerably  after  its  division,  render  it  difficult  to  be 
secured;  and,  moreover,  as  the  natural  moisture  opposes  the 
astringent  action  of  the  air  on  the  divided  parts,  the  actual 
cautery,  compression  with  forceps,  or  torsion,  are  the  only  re- 
medies which  can  be  adopted. 

More  numerous,  and  larger  than  the  arteries,  the  veins  com- 
municate directly  with  those  of  the  amygdalae  and  pharynx. 
Forming  a  plexus,  remarked  principally  on  the  inferior  surface, 
they,  by  uniting  at  its  free  portion,  produce  the  ranine  vein, 
which,  situated  external  to  and  more  superficially  than  the 
artery,  is  of  sufficient  size  to  be  beneficially  opened  in  diseases 
of  the  mouth  or  tongue.  To  effect  this,  the  point  of  the  lancet 
should  be  directed  obliquely,  backwards,  upwards,  and  out- 
wards. This  disposition  also  indicates  the  superiority,  in  swel- 
ling of  the  tongue,  of  incisions  made  on  the  sides  of  its  inferior 
over  those  on  its  dorsal  surface.  It  may,  however,  be  observed, 
that  the  quantity  of  blood  following  these  incisions  is  not  always 
sufficient  to  account  for  the  instantaneous  relief  which  they 
produce. 

The  different  points  of  the  buccal  surface  of  the  tongue  are 
not  equally  endowed  with  taste.  MM.  Guyot  and  Admyroult 
have  demonstrated  that  this  is  confined  to  the  apex  and  sides ; 
consequently,  diseases,  and  operations,  when  situated  at  the  base 
or  centre  of  its  upper  or  lower  surfaces,  do  not  interfere  with 
this  function. 

Interwoven,  as  it  were,  like  a  sponge  among  the  other  ele- 
ments, the  cellular  tissue  accounts  for  the  rapid  enlargement  of 
the  tongue,  and  the  success  of  compression,  when  employed  in 
reducing  this  organ,  after  it  has  remained  for  a  long  period  out 
of  its  natural  cavity.  As  the  muscles  adhere  equally  at  all 
points,  wounds  have  but  little  tendency  to  separate,  more  espe- 
cially as  the  swelling  of  the  organ  promotes  adhesion,  by  ap- 
proximating the  edges. 

The  lymphatics  pass  into  the  sub-maxillary  and  cervical 
glands. 

The  nerves  are  derived  from  three  branches :  the  glosso- 
pharyngeal belongs  principally  to  the  base,  and  its  filaments 
may  be  traced  into  the  lenticular  papillae ;  the  lingual  branch 
of  the  fifth,  ramifying  freely  in  the  muscular  fibres,  terminates 
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in  the  coniform  and  fungiform  papillae ;  whilst  the  hypo-glossal  is 
lost  in  the  muscles.  This  latter  has  long  been  considered  the 
nerve  of  motion,  whilst  the  other  two  supply  taste  and  sensation. 
This  difference  of  function  is  the  reason  of  the  varying  effects 
of  paralysis.  In  some  persons,  the  organ  of  taste  is  destroyed, 
though  the  motion  of  the  tongue  remains,  whilst  in  others,  the 
contrary  takes  place.  The  tongue  is  also  supplied  by  numerous 
branches  of  the  great  sympathetic. 

In  man,  this  organ  has  no  skeleton,  but  encloses,  in  the  median 
line,  a  fibrous  septum,  placed  edgewise,  which  is  prolonged, 
backwards,  towards  the  epiglottis,  giving  attachment  to  the 
muscular  fibres.  Forming  its  solid  portion,  it  divides  the 
tongue  into  halves,  either  of  which  may  swell,  or  become  para- 
lysed, independent  of  the  other. 

Beneath  the  mucous  membrane,  between  the  tongue  and  the 
lower  jaw,  are  situated  the  sub-lingual  gland,  anteriorly,  and  a 
process  of  the  sub-maxillary,  posteriorly.  It  must  be  remarked, 
that  the  lymphatic  glands,  becoming  swollen,  may  be  mistaken 
for  disease  of  the  salivary  glands.  When  the  former  become 
affected  with  cancer,  or  any  other  disease  requiring  extirpation, 
we  should  commence  detaching  them  from  the  bone,  by  raising 
them  with  a  tenaculum ;  after  which,  they  may  be  removed  with 
facility,  and  comparatively  little  risk,  if  the  knife  is  directed  from 
the  rani ne  and  sub-lingual  arteries. 

When  the  canal  of  the  latter  becomes  so  much  dilated  as 
to  produce  ranula,  it  pushes  the  tongue  upwards,  and  may  con- 
tract the  isthmus  of  the  fauces  to  such  an  extent  as  to  produce 
symptoms  of  suffocation.  As  these  tumours,  in  enlarging,  sepa- 
rate from  the  vessels  and  nerves,  a  large  portion  of  their  wall 
may  be  removed  without  danger. 

Isthmus  of  the  fauces. — The  pharyngeal  opening  of  the  mouth 
is  formed,  below,  by  the  root  of  the  tongue;  above,  by  the 
velum  palati ;  laterally,  by  the  pillars  of  the  fauces. 

Prolonged  from  the  soft  tissues  of  the  roof  of  the  mouth,  and 
floor  of  the  nasal  fossae,  the  velum  palati  also  encloses  a  certain 
number  of  muscles.  Its  mucous  layer,  thick,  inelastic,  easily  torn, 
and  of  a  deeper  colour  than  that  of  the  mouth,  is  invested  with 
a  dense  filamentous  tissue,  possessing  very  large  follicles.  This 
latter  is  united  to  the  muscles  by  cellular  tissue,  and  it  is  in  its 
substance  that  purulent  and  cedematous  infiltrations  occur.  Its 
vessels  and  nerves  are  of  no  importance  in  a  surgical  point. 
The  abundance  of  its  venous  capillaries  accounts  for  the 
prompt  and  advantageous  results  obtained  from  the  application 
of  nitre  of  silver,  or  alum,  in  certain  inflammations. 

The  muscles  of  the  palate  are,  the  levator  palati,  which  raises 
the  velum  towards  the  nasal  fossa;  the  circumflexus palati,  which 
stretches  it  horizontally;  the  palato  glossus,  and  palato  pharan- 
geus,  which  draw  it  downwards  towards  the  base  of  the  tongue; 
finally,  the  azygos  uvula,  which  belongs  especially  to  the  uvula. 
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As  these  muscles  are  situated  on  each  side,  the  separation  which 
occurs,  when  this  organ  is  divided,  is  easily  understood ;  but  not 
so  the  spontaneous  closing  of  wounds  in  some  of  the  convulsive 
movements  of  the  pharynx;  for  instance,  when,  in  a  young  boy 
I  made  a  vertical  incision  through  the  whole  of  this  portion,  in 
order  to  remove  a  large  polypus,  the  lips  of  the  wound,  instead 
of  separating,  united,  commencing  at  the  uvula.  The  recognized 
laws  of  muscular  contraction  do  not  satisfactorily  explain  this 
phenomenon.  Whether  the  velum,  like  the  roof  of  the  palate, 
be,  or  be  not,  formed  by  the  approximation  of  the  two  lateral 
parts,  this  union,  if  incomplete,  leaves  a  congenital  division, 
which  may  exist  alone,  or  be  accompanied  by  more  or  less 
division  of  the  palatine  suture ;  in  some  instances  so  prolonged, 
anteriorly,  as  to  be  complicated  with  simple  or  double  hare-lip. 

Uvula. — The  free  border  of  the  velum  palati  is  prolonged,  in 
the  centre,  by  a  conical  eminence,  the  length  of  which  varies 
considerably ;  this  small  body,  attached  to  the  posterior  nasal 
spine,  is  termed  the  uvula ;  its  form  depending  on  that  of  the 
azygos  uvulae  muscle,  which  causes  its  retraction  and  elevation. 
It  is  composed,  in  a  great  degree,  of  mucous  membrane.  In- 
deed, this,  with  the  addition  of  follicles,  forms  the  whole  of  the 
inferior  half  of  its  free  portion.  Its  crypts  are  so  large  and 
numerous,  that  they  form  a  thick  layer,  giving  the  uvula  a  very 
distinct  glandular  appearance.  When  these  swell,  when  the 
cellular  tissue  inflames,  and  infiltration  occurs  in  the  mucous 
membrane,  what  is  termed  relaxation  of  the  uvula  results. 
Whatever  may  be  the  cause  of  this  elongation,  it  may,  without 
being  very  great,  produce  much  inconvenience  and  cough,  by 
irritating  the  fauces,  so  much  so,  that  several  practitioners  have 
mistaken  this  for  phthisis,  and  have  published  cures  of  this 
latter  disease,  effected  by  excision  of  the  uvula.  It  may  be 
removed,  to  a  great  extent,  without  causing  inconvenience,  as 
its  destruction  by  ulceration  daily  proves. 

Pillars. — On  either  side  of  the  uvula  is  an  arch,  which,  bifur- 
cating, forms  the  pillars  of  the  fauces,  thus  constituting  the 
lateral  portions  of  the  isthmus.  The  anterior  pillar,  or  branch, 
encloses  the  palato  glossus  muscle,  terminating  at  the  side  of  the 
tongue.  The  posterior,  containing  the  palato  pharyngeus  muscle, 
extends  to  the  side  of  the  pharynx,  and  appears  to  become 
attached  to  the  body  of  the  os  hyoides. 

The  amygdala,  or  tonsils. —  Placed  between  the  pillars,  com- 
posed of  numerous  crypts,  between  which  the  mucous  mem- 
brane, adhering  firmly,  is  reflected,  the  tonsils  may  be  inflamed, 
either  on  their  surface,  or  in  the  interstices  between  the  crypts. 

In  the  former  case,  the  inflammation  ordinarily  produces  false 
membranes,  which  have  frequently  been  mistaken  for  ulceration, 
and  even  gangrene.  When  the  inflammatory  phenomena  occur 
in  the  interfollicular  and  submucous  cellular  tissue,  they  tend 
to  the  formation  of  abscess,  and  constitute  a  species  of  phlegmon, 
f  3 
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which  should  not  be  confounded  with  that  of  the  surrounding 
cellular  tissue,  which  will  be  considered  hereafter.  A  frequent 
recurrence  of  this  affection  often  causes  induration  of  the  organ, 
and,  in  either  case,  the  knife  may  sometimes  be  very  serviceable. 

The  relations  of  the  tonsil,  especially  in  its  external  portion, 
should  be  studied  with  precision.  In  the  latter  situation,  it  is 
close  to  the  internal  carotid  artery,  from  which  it  is  only  sepa- 
rated by  the  constrictor  of  the  pharynx,  cellular  tissue,  nervous 
filaments,  and  a  plexus  of  veins.  As  the  artery,  in  general,  lies 
from  eight  to  ten  lines  posterior,  and  external  to  the  glands,  a 
bistouri,  plunged  between  the  pillars  of  the  fauces,  would  be 
likely  to  injure  it,  especially  as,  in  swelling,  the  tonsil  becomes 
much  closer  to  it.  To  avoid  so  serious  an  accident,  we  should 
direct  the  point  of  the  instrument  towards  the  pharynx,  rather 
than  the  ramus  of  the  jaw.  Although  Burns  has  reported  one 
example,  Portal  a  second,  Beclard  a  third,  and  Barclay  a  fourth, 
this  accident  is,  nevertheless,  very  un frequent.  In  extirpation 
of  the  indurated  gland,  there  is  still  less  risk,  as,  the  organ  being- 
fixed  and  drawn  inwards  by  a  tenaculum,  it  is  scarcely  possible, 
by  cutting  with  scissors  or  bistouri,  to  injure  the  artery.  The 
tonsittitdme,  a  kind  of  ring,  one  blade  of  which  slides  upon  the 
other,  may  be  used  with  still  less  danger,  as  it  can  only  divide 
the  projecting  portion  of  the  diseased  body.  The  hemorrhage 
which  succeeds  this  operation,  considerable  in  some  cases,  pro- 
ceeds from  the  superior  and  inferior  palatine  arches,  from  nu- 
merous large  veins,  and  from  a  plexus,  situated  externally  to 
the  posterior  wall  of  the  pharynx.  Notwithstanding  the  tonsils 
cannot  be  extirpated  without  danger,  we  should  not  entirely 
reject  this  operation,  as  I  demonstrated  the  possibility  of  its 
performance,  in  1835,  on  a  patient  who  had  a  cancerous  mass  in 
his  pharynx,  larger  than  a  duck's  egg.  It  is  in  the  depressions 
lodging  in  the  tonsils,  and  on  the  surface  of  the  tonsils  them- 
selves, that  syphilitic  ulcers  of  the  fauces  are  most  frequently 
developed,  and  that  the  formations  of  croup  commence,  in  the 
majority  of  cases;  they  should,  consequently,  be  examined  with 
the  greatest  attention,  when  such  diseases  are  suspected. 

Their  mucous  membrane,  being  folded  several  times  upon 
itself,  the  tonsils  are  subject  to  all  diseases  common  to  this  class 
of  membranes,  and  the  more  so,  as  their  numerous  irregularities 
retain  the  different  causes  of  irritation,  whether  general  or  spe- 
cific. Thus  it  is  that  the  nitrate  of  silver,  alum,  &c,  applied 
locally,  produce  such  beneficial  results.  The  structure,  forming 
the  centre  of  their  folds,  being  elastic  and  vascular,  explains  the 
nature  of  their  abscesses,  and  the  manner  in  which  they  open. 
The  tissue,  in  the  middle  of  which  they  are  prolonged,  by  their 
external  portion,  much  more  elastic,  and  continuous  with  the 
cellular  tissue  of  the  neck,  accounts  for  the  extension  of  intense 
and  deep-seated  inflammation  into  the  supra-hyoid  region,  or 
even  above  the  clavicle,  there  producing  large  abscesses.  Being 
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unable  to  extend  outwards,  in  consequence  of  the  jaw,  and  the 
various  aponeuroses,  they  approach  each  other,  in  swelling,  so 
as  to  contract  the  isthmus  of  the  fauces,  the  nares,  the  eustachian 
tube,  and  the  entrance  of  the  larynx;  producing  deafness,  and 
difficulty  of  respiration,  and  deglutition.  In  consequence  of  their 
mobility,  they  are  easily  disengaged  from  the  excavation  in 
which  they  are  naturally  placed,  and  the  two  pillars  of  the  fauces 
serving  as  support  to  the  instrument,  it  is  better,  in  removing 
them,  to  use  a  simple  tenaculum,  and  a  probe-pointed  bistouri, 
applied  in  a  sawing  manner,  from  below,  upwards,  than  to  have 
recourse  to  scissors. 


SECTION  SEVENTH. 

THE  PHARYNGEAL  REGION. 

Larger  in  its  centre  than  at  its  extremities,  the  pharynx  ap- 
pears formed  of  two  cones,  united  by  their  bases,  the  superior 
of  which  is  curved  forwards,  to  be  continuous  with  the  nasal 
fossae,  whilst  the  inferior  descends  nearly  perpendicularly.  The 
anterior  portion  is  the  most  complicated. 

The  posterior  opening  of  the  nares,  the  superior  and  inferior 
wall  of  which  incline  downwards,  forming  a  curve,  and  not  a 
right  angle,  is  the  cause  of  the  facility  with  which  substances, 
coming  from  the  stomach,  enter  the  nose,  when  the  velum  palati 
is  lowered  or  destroyed,  and  reciprocally  of  sounds,  and  other 
foreign  bodies,  descending  easily  into  the  pharynx,  after  tra- 
versing the  nasal  fossae.  And  as  the  posterior  surface  of  the 
velum  palati  and  uvula  are  prolonged  for  an  inch  and  half  be- 
hind the  roof  of  the  palate,  any  thing  passing  from  the  nasal 
fossae  into  the  fauces,  falls  posterior  to  the  larynx,  and  is  sepa- 
rated, by  these  means,  from  the  respiratory  organs ;  and,  accord- 
ingly, sounds  and  other  tubes  are  with  difficulty  introduced  into 
the  glottis,  through  the  nose,  whilst  the  stomach  is  more  surely 
reached  by  that  route,  than  by  the  mouth. 

The  buccal  opening  extends  very  obliquely,  downwards,  into 
the  pharynx,  which  it  appears  to  prolong,  upwards  and  for- 
wards. In  consequence  of  this  arrangement,  the  food,  collected 
into  a  mass  on  the  base  of  the  tongue,  descends,  by  its  own 
weight,  into  the  pharynx,  unless  prevented  by  the  isthmus  of 
the  fauces;  and,  in  vomiting,  the  contents  of  the  stomach,  are 
ejected  through  it,  rather  than  by  the  nose. 

The  posterior  surface  of  the  larynx,  and  its  epiglottideal  open- 
ing, being  next  in  order,  present,  in  the  median  line,  the  pro- 
minence corresponding  to  the  cricoid  and  arytenoid  cartilages ; 
a  prominence  more  marked*  but  narrower  superiorly  than  in- 
feriorly.  On  the  sides  are  distinguishable  two  grooves,  very 
deep,  especially  towards  the  mouth,  where  they  are  lost,  having 
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passed  external  to  the  epiglottis.  These  fossae,  with  the  emi- 
nence, naturally  divide  the  fluids,  entering  the  pharynx,  into 
two  columns,  thus  preventing  their  flowing  into  the  larynx, 
even  when  the  epiglottis  does  not  exist.  The  whole  is  circum- 
scribed, laterally,  by  the  internal  surface  of  the  thyroid  cartilage, 
invested  by  its  villous  membrane. 

The  laryngeal  opening  is  a  fissure  extending  ten  lines  from 
before,  backwards,  and  from  one  and  a  half  to  three  lines  trans- 
versely, larger  at  its  posterior  than  anterior  extremity,  which  is 
more  raised,  looking  upwards,  and  slightly  backwards,  and  sur- 
mounted by  the  epiglottis,  forming  a  kind  of  valve,  attached  to 
the  larynx  by  a  pedicle,  in  the  retiring  angle  of  the  thyroid 
cartilage,  and  laterally  by  the  aryteno  epiglottidean.  The 
position  of  this  cartilage  is  such,  that  it  in  reality  only  closes  the 
wind-pipe  during  deglutition,  or  when  it  is  necessary  to  retain 
a  large  quantity  of  air  in  the  lungs,  as  in  carrying  heavy  loads, 
&c.  But  it  must  also  be  added,  with  M.  Bourdon,  that,  in  this 
case,  the  obliteration  of  the  larynx  is  caused  more  by  the 
approximation  of  the  cordae  vocalis,  than  by  the  abasement  of 
the  epiglottis.  At  other  times,  the  epiglottis  is  raised  almost 
perpendicularly,  its  anterior  surface  looking  towards  the  superior 
dental  arch,  whilst  the  posterior  is  turned  towards  the  back  of 
the  pharynx.  Thus,  when  we  would  introduce  a  tube  into  the 
glottis  of  new-born  infants,  when  it  is  vertical  and  very  small, 
or  of  patients  suffering  from  asphyxia,  we  should  depress  the 
tongue,  and  pass  the  tube  by  the  side  of  the  fauces;  as  thus  we 
enter  into  the  laryngeal  fossae,  and  the  end  of  the  tube  being 
curved  inwards,  it  enters  the  glottis,  when  directed  towards  the 
tongue.  It  may  also  be  remarked,  that  this  operation  is  more 
easily  performed  through  the  mouth  than  through  the  nose,  as 
by  the  latter  the  instrument  strikes  against  the  back  of  the 
pharynx,  and  is  with  difficulty  conducted  into  the  windpipe, 
without  the  assistance  of  a  finger  introduced  deeply  into  the 
throat. 

The  posterior  ivall  of  the  pharynx  presents  but  few  points  of 
importance;  the  mucous  membrane  is  very  thick,  especially 
upwards,  and  encloses  several  very  large  follicles,  predisposing 
it  to  ulceration  and  inflammation,  which  often  occur  here,  and 
covering  it  with  inequalities,  occasionally  mistaken  for  morbid 
alterations,  when  they  do  not  exist.  Separated  from  the  atlas, 
and  dentator,  by  the  recti  muscles  of  the  head,  and  by  a  certain 
quantity  of  loose  cellular  tissue,  in  which  abscesses  frequently 
occur,  it  is  naturally  exposed  to  various  alterations,  and  even 
perforations,  by  collections  and  various  tumours  resulting  from 
affections  of  the  spinal  marrow  in  the  cervical  region.  It  is 
separated  from  the  bodies  of  the  vertebrae,  in  the  median  line, 
by  the  vertebral  ligament,  and  by  the  rectus  anticus  major,  or 
longus  colli  muscles,  from  the  transverse  processes.  There  are, 
consequently*  no  organs  of  importance  likely  to  be  wounded  in 
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operations  at  this  spot.  Jugglers  are  hence  enabled  to  intro- 
duce swords,  &c.  with  impunity  into  the  fauces,  the  extremity 
of  the  metal  being  applied  upon  the  anterior  surface  of  the 
vertebrae,  the  instrument  is  maintained  in  its  equilibrium  by 
the  jaws. 

The  union  of  the  posterior  wall  of  the  pharynx,  with  the 
above-mentioned  organs,  takes  place  by  means  of  loose  and  very 
elastic  cellular  tissue,  in  which  one  of  the  branches  of  the  inferior 
pharyngeal  arteries  ramifies ;  also  several  large  veins,  which 
separate  and  reunite  several  times,  forming  a  plexus,  the  trunks 
of  which  empty  into  the  internal  jugular  vein.  In  addition  to 
these,  we  meet  with  filaments  of  the  glossopharyngeal,  pi icu mo- 
gas  trie,  and  great  sympathetic  nerves. 

The  eustachian  tube  is  situated  at  the  superior  portion  of  the 
sides  of  the  pharynx.  It  consists  of  a  species  of  funnel,  enclosing 
a  fibro  cartilage,  forming  the  two  thirds  or  three  fourths  of  a 
canal,  completed  by  mucous  membrane,  which  not  only  invests 
its  free  portion,  but  is  prolonged,  through  its  interior,  into  the 
ear  itself.  This  canal  is  placed  at  some  lines  posterior  to  the 
middle  meatus  of  the  nose,  with  its  opening  looking  upwards 
and  backwards.  There  is  a  depression  between  the  root  of  the 
pterygoid  and  the  basilar  process,  by  which  a  sound  may  be 
introduced  through  the  middle  meatus,  if,  arriving  at  the  pha- 
rynx, the  points  of  the  instruments  be  very  slightly  raised. 

By  the  inferior  meatus,  all  that  is  necessary  to  be  observed 
is,  to  raise  the  point  of  the  instrument  slightly  outwards,  when 
it  will  of  itself  slide  into  the  required  point. 

The  levator  palati  muscle  descending  to  the  velum,  represents 
an  oblique  column  from  above,  downwards  and  forwards,  which, 
with  the  pterygoid  process,  and  the  circumflexus  palati,  circum- 
scribes a  triangular  space,  having  its  base  directed  downwards, 
containing  the  eustachian  tube,  and  into  which  a  sound  is  intro- 
duced, without  difficulty,  along  the  floor  of  the  nares;  if  the 
instrument  be  then  carried  upwards,  it  enters  directly  into  the 
tube,  provided  it  does  not  pass  beyond  the  fleshy  pillar ;  and, 
moreover,  the  operation  is  rendered  exceedingly  simple,  by  the 
mucous  membrane  enveloping  the  inferior  cornua,  passing 
directly  to  the  superior  portion  of  this  tube.  Finally,  as  this 
canal  is  directed  outwards,  backwards,  and  slightly  upwards, 
when  we  would  penetrate  it  we  should  have  the  instruments 
slightly  curved,  and,  as  there  is  some  risk  in  using  solid  metallic 
sounds,  from  their  liability  to  bruise  the  parts,  a  soft  gum 
elastic  catheter  should  always  be  used. 

The  posterior  pillar  of  the  velum  forms  a  second  column, 
descending  backwards  and  outwards  to  the  side  of  the  pharynx. 
Inferiorly,  this  wall  becomes  gradually  contracted,  and  presents 
nothing  worthy  of  notice;  but  opposite  the  parotid  region  it 
corresponds  to  the  primitive  carotid  below ;  a  little  higher,  to 
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the  internal  and  external  carotids ;  and,  in  its  whole  extent,  to 
the  jugular  vein,  which,  lying  on  the  external  surface  of  the 
arteries,  is  placed  quite  posteriorly,  and  slightly  outwards,  as  it 
emerges  from  the  cranium,  through  the  posterior  lacerated 
foramen;  to  the  glosso-pharyngeal  nerve,  which  is  in  a  great 
measure  distributed  in  it;  to  the  superior  cervical  ganglion,  its 
numerous  filaments  and  eighth  pair  of  nerves  lying  behind  and 
between  the  vessels ;  also,  to  the  spinal  accessory  nerve,  but 
only  at  its  superior  portion ;  finally,  to  the  lingual  nerve ;  and, 
more  remotely,  to  the  styloid  process,  its  muscles,  and  the 
parotid  gland.  These  relations  sufficiently  indicate  the  danger 
attending  wounds  of  this  region. 

The  superior  extremity  of  the  pharynx  is  formed  by  its 
posterior  wall  inclining  forwards  towards  the  nares.  The 
mucous  membrane  is  softer,  thicker,  and  redder  here  than  in 
the  rest  of  the  organ.  The  superior  constrictor  muscle,  attached 
to  the  basilar  process,  close  to  the  sphenoid  bone,  being  sepa- 
rated from  the  foramen  magnum  for  more  than  an  inch  by  the 
anterior  recti  muscles,  pushes  the  velum  palati  when  it  ascends 
towards  the  roof  of  the  pharynx,  thus  closing  the  nasal  fossae  in 
deglutition,  vomiting,  &c.  The  skeleton  above  the  soft  parts  be- 
longs to  the  base  of  the  cranium,  and  is  composed  of  the  basilar 
process,  and  of  a  portion  of  the  occipito-petrosal  suture.  The 
principal  bone  being  very  thick,  the  brain  is  here  well  protected. 
The  vascularity  of  these  bones  explains  the  predilection  of 
sanguineous  polypi,  sarcoma,  and  fibrous  tumours  for  the  roof 
of  the  pharynx.  Cancerous  vegetations  of  the  dura  mater,  and 
syphilitic  productions,  are  not  so  easily  accounted  for. 

Between  the  occipital  bone  and  anterior  arch  of  the  atlas 
there  is  a  considerable  space,  filled  merely  by  ligaments ;  thus, 
an  instrument  plunged  upwards  and  backwards,  through  the 
mouth,  may,  without  difficulty,  penetrate  the  spinal  canal  or 
cranium,  and  divide  the  medulla  oblongata. 

The  inferior  extremity  of  the  pharynx  contracts  considerably  at 
its  union  with  the  oesophagus,  opposite  the  cricoid  cartilage. 
In  consequence  of  this  constriction,  foreign  substances,  of  any 
magnitude,  frequently  lodge  in  it.  It  must  also  be  remarked, 
that  the  tissues  composing  the  pharynx  become  here  altered  in 
character.  The  internal  membrane,  red  and  filled  with  follicles 
in  the  cavity  which  we  have  examined,  becomes  here  suddenly 
pale,  and  nearly  smooth;  the  transverse  muscular  fibres  sud- 
denly assume  a  vertical  direction,  and  the  pharyngeal  canal 
then  becomes  distinct  from  the  larynx. 


THE  JAW. 
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SECTION  EIGHTH. 

THE  JAW. 

The  jaw,  limited  by  the  parotid,  orbital,  nasal,  labial,  and 
mental  regons,  comprehends  the  masseteric  and  zygomatic 
eminences,  and  the  genal  and  canine  fossae. 

Zygomatic  region. 

This  region  comprehends  all  the  parts  composing  the  cheek, 
which  eminence  is  more  or  less  acute,  or  rounded,  according  to 
the  race,  age,  and  sex  of  individuals.  Internally,  and  inferiorly, 
we  observe,  in  most  subjects,  an  oblique  depression,  extending 
from  the  internal  angle  of  the  eye  to  the  genal  region,  sepa- 
rating the  canine  fossa  from  the  malar  eminence.  This  is  the 
naso-jugal  depression,  which  M.  Jadelot  named  oculo-zygomatic 
tract,  considering  it  as  indicative  of  the  diseases  of  the  cerebro- 
spinal system,  in  infants.  Another  depression,  oblique,  in  the 
same  direction,  extends  from  the  ala  nasi  to  the  angle  of  the 
lips.  This  is  the  naso-lahial  depression,  separating  the  labial 
region  from  that  which  we  are  now  examining,  and  being  much 
more  regular  than  the  preceding.  M.  Jadelot  ascribes  this 
tract,  which  he  terms  nasal,  to  affections  of  the  abdominal 
organs. 

The  skin  of  the  cheek  is  smooth,  delicate,  and  more  coloured 
than  in  other  parts  of  the  face.  It  is  here  that  the  hectic  blush 
in  pulmonic  inflammation,  and  the  yellow  or  livid  tint  in  diseases 
of  the  liver,  and  in  internal  suppuration,  appear.  Inferiorly,  and 
externally,  in  the  male,  it  is  covered  by  hair. 

The  cellulo-adipose  tissue  forms  a  layer,  of  greater  or  less  thick- 
ness, according  as  it  corresponds  to  the  muscles  or  their  inter- 
stices. On  the  malar  eminence,  where  it  is  dense  and  filament- 
ous, the  skin  adheres  so  intimately  that  in  operations  it  should 
be  preserved  as  much  as  possible.  Yielding  but  little  to  adhesive 
remedies,  wounds  but  seldom  unite  by  first  intention.  Internally 
and  inferiorly,  the  cellular  layer  is  thin.  Its  fatty  vesicles  are  small, 
and  few  in  number;  and  uniting,  intimately,  to  the  skin  and 
elevator  muscles  of  the  upper  lip,  it  renders  inflammations 
exceedingly  painful,  and  gives  them  the  character  rather  of 
erysipelas  than  of  phlegmon.  In  the  canine  fossae,  its  lamellae 
are  looser,  and  its  fatty  vesicles  more  abundant;  passing  between 
the  muscles,  they  fill  the  osseous  cavity,  communicate  with  those 
of  the  genal  region,  and  thus  envelope  the  whole  of  the  nerves 
and  vessels.  It  is,  therefore,  more  easy  to  cure  wounds,  by  first 
intention  here,  than  over  the  malar  eminence,  and  for  the  same 
reason  inflammation  is  more  frequent,  and  most  commonly  ter- 
minates in  abscess. 

Proceeding  from  the  nose  towards  the  malar  eminence,  we 
find  the  levator  labii  superioris,  and  the  two  zygomatic  muscles, 
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converging  as  they  descend,  and  adhering  to  the  skin,  from 
which  they  are  separated  by  cellular  tissue.  Behind  the  former, 
and,  consequently,  more  deeply  seated,  is  the  compressor  nasi, 
hidden  by  the  common  elevator,  and  the  levator  anguli  oris 
muscle,  which,  partly  covering  the  proper  elevator,  and,  some- 
times, a  small  portion  of  the  zygomatic,  is  united  to  the  internal 
membrane  of  the  lip  by  very  dense  and  thin  tissue.  Between 
the  fibres  of  the  orbicularis  palpebrarum,  the  proper  elevator 
and  zygomatic  muscles,  there  commonly  exists  a  space,  filled 
by  cellulo-adipose  tissue,  vessels,  and  nerves.  This  space  corre- 
sponds to  the  canine  fossa. 

Arteries, — The  infra-orbital  lies  in  the  canine  fossa,  at  a  dis- 
tance of  three  lines  from  the  inferior  orbital  arch,  opposite  to 
the  centre  of  a  line  drawn  from  the  inferior  border  of  the  nasal 
bone  to  the  lower  portion  of  the  malar  eminence,  behind  the 
proper  elevator,  corresponding  to  its  external  border,  anterior, 
and  above  the  levator  anguli  oris  muscle.  The  nerves  and  cel- 
lular tissue  separate  it  from  the  bone,  and  the  facial  vein  with 
fat,  from  the  orbicular  muscle. 

The  transverse  facial  artery,  passing  beneath  the  jugal  emi- 
nence, is  sometimes  of  sufficient  size  to  cause  hemorrhage ;  but 
the  tissue  in  which  it  ramifies  is  so  loose  that  it  may  easily  be 
secured  by  ligature.  The  facial  artery,  in  traversing  the  levator 
anguli  oris  and  the  elevator  muscles,  behind  the  naso-labial 
depression,  commonly  runs  along  the  internal  and  inferior 
boundaries  of  this  region ;  from  this  point  it  proceeds  to  the 
internal  angle  of  the  eye,  anastomosing  with  the  ophthalmic, 
after  it  has  assumed  the  name  of  angular,  sometimes  being  of 
considerable  size. 

Among  the  veins,  one  only  deserves  attention,  and  that  is  the 
facial.  Not  accompanying  the  arteries,  which  are,  for  the  most 
part,  without  collateral  veins,  this  vessel  appears  to  be  the  con- 
tinuation of  the  frontal.  Nearly  at  its  commencement  it  com- 
municates with  the  veins  of  the  orbit.  Anterior  to  the  masseter 
muscle,  covered  by  the  inferior  fibres  of  the  orbicularis  palpe- 
brarum muscle,  enveloped,  interiorly,  in  cellulo-adipose  tissue, 
separating  the  zygomatic  from  the  levator  anguli  and  buccinator 
muscles,  this  vein  is  crossed  in  front  by  the  ramifications  of  the 
facial  nerve,  and,  behind,  by  the  buccal  and  infra-orbital. 

The  lymphatics  are  few  in  number,  and  pass  to  the  sub- 
maxillary gland,  there  being  no  known  glands  in  this  region. 

We  here  find  the  termination  of  the  superior  maxillary  or  - 
infra-orbital  nerve,  the  branches  of  which  supply  the  skin  of  the 
lips,  nose,  nasal  eminence,  and  inferior  orbital  arch,  where  they 
anastomose  with  branches  from  the  facial. 

When,  in  tic-doloreux,  it  is  necessary  to  divide  this  nerve,  the 
operation  is  easily  performed  by  cutting  on  the  naso-jugal  de- 
pression, between  the  naso-palpebral  and  proper  elevator  of  the 
lip,  and  turning  the  facial  vein  outwards,  and  the  levator  muscle 
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inwards.  The  skin  and  cellular  tissue  being  thus  divided,  the 
nerve  is  found  close  to  the  origin  of  the  levator  anguli  muscle. 
This  method  appears  more  simple  than  that  of  M.  Langenbeck. 

The  zygomato-maxillary  region  next  receives  the  nerves  pro- 
ceeding from  the  facial,  which  are  enveloped  in  the  subcutaneous 
tissue,  before  they  are  lost  in  the  muscles.  The  experiments  of 
Shaw  and  Sir  Charles  Bell  have  proved  that  the  actions  of  the 
muscles  are  here  under  the  influence  of  the  facial  nerve,  whilst 
the  infra-orbital  endows  the  parts  with  sensation.  There  are  also 
some  filaments,  proceeding  from  the  lachrymal,  on  the  malar 
bone,  but  they  only  serve  to  explain  some  of  the  sympathetic 
pains  affecting  this  region. 

Skeleton. — The  malar  bone,  notwithstanding  its  solidity,  is 
exposed  to  fracture,  from  its  superficial  position,  especially 
externally,  where  it  is  no  longer  supported  by  the  maxilla.  The 
two  zygomatic  muscles  are  attached  to  it.  More  superiorly,  and 
posteriorly,  it  is  covered  merely  by  dense  cellular  tissue,  the 
malar  branches  of  the  facial  nerves,  and  ramifications  of  the 
facial  artery  and  lachrymal  nerve,  and  also  of  the  transversalis 
faciei  artery. 

The  bone  of  the  jaw  represents  the  whole  of  the  anterior  wall 
of  the  maxillary  sinus,  which  may  be  much  more  easily  pene- 
trated, by  following  the  course  recommended  for  the  division  of 
the  infra-orbital  nerve,  than  by  operating,  like  Lamorier,  on  the 
crest,  separating  the  canine  fossa  from  the  malar  tuberosity. 
The  wall  of  the  sinus  is  so  thin  and  brittle,  that  it  is  easily 
fractured  and  broken  down,  in  which  case  the  anterior  dental 
nerves,  furnished  by  the  infra-orbital,  are  either  stretched  or 
torn ;  it  is,  consequently,  penetrated  by  sharp  instruments  with 
great  facility,  which,  plunged  with  violence  upwards,  and  back- 
wards, may  pass  through  the  floor  of  the  orbit,  the  soft  parts 
contained  therein,  and  enter  the  cranium  through  the  vault. 
The  position  of  this  sinus  thus  admits  of  its  polypi  projecting 
on  the  face.  Its  periosteum,  not  being  very  dense,  is  easily 
separated  from  the  bone  by  inflammation,  causing  the  necrosis 
and  caries,  which  so  frequently  accompany  diseases  of  the  teeth. 
Although  very  thin,  this  wall  of  the  sinus  is  frequently  the  seat 
of  large  cysts,  filled  with  viscid  matter,  which  break  down,  pro- 
ducing a  sound  similar  to  the  tearing  of  parchment.  The  roots, 
and  occasionally  the  bodies,  of  some  of  the  teeth,  are  sometimes 
found  in  these  tumours,  which  are  easily  mistaken  for  dropsy  of 
the  sinus  itself. 

Genal  region. — Wedged,  as  it  were,  between  the  mental,  labial, 
zygomato-maxillary,  masseteric,  and  sub-maxillary  regions,  the 
limits  of  the  genal  are  merely  arbitrary.  Its  importance,  in 
surgery,  is  relative  to  salivary  fistulse,  and  the  course  of  the 
facial  artery.  It  sometimes  forms  a  considerable  prominence, 
at  others  a  distinct  depression.  In  certain  individuals  there  are 
dimples  in  this  situation,  depending  upon  muscular  contraction. 
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Fine  and  smooth  in  women  and  children,  the  skin  is  covered 
by  the  beard  in  man.  Although  it  does  not  adhere  very  in- 
timately to  the  subjacent  tissues,  it  moves  less  freely  upon  them 
than  in  the  masseteric  region. 

The  cellulo-adipose  tissue  forms  a  considerable  mass,  anterior  to 
the  masseter  muscle,  between  the  integuments  and  buccinator. 
Continuous,  posteriorly,  with  that  of  the  temporal  fossa,  it 
accounts  for  the  spreading  of  abscesses  from  one  of  these  regions 
to  the  other.  When  absent,  in  thin  individuals,  hollowness  of 
the  cheeks  results.  Its  cellules  diminish  inferiorly  and  anteriorly, 
terminating  by  uniting  intimately  to  the  muscles  and  skin. 
Dense  or  loose,  according  to  the  quantity  of  fat  covering  the 
buccinator  muscle,  it  varies  but  little,  excepting  as  regards  its 
lamellae,  which  are  more  or  less  separated,  depending  on  the 
size  of  the  adipose  vesicles.  The  masseteric  aponeurosis  appears 
to  arise  from  this. 

Muscles. — The  facial  portion  of  the  platisma  frequently  forms 
a  triangular  fasciculus,  the  base  at  the  masseter,  and  the  apex  at 
the  angle  of  the  lips.  This  muscle  (risorius  santorini),  some- 
times very  strong,  forms  the  dimples  described  above,  and  is 
situated  between  the  lamina?  of  the  subcutaneous  cellular  tissue. 
Inferiorly,  is  the  depressor  anguli  oris,  separated  from  the  skin  by 
the  platisma,  its  fibres  converging  towards  the  angle  of  the 
mouth. 

The  buccinator  is  the  principal  muscle ;  separated  from  the 
skin,  posteriorly,  by  fat  and  the  risorius  muscle,  it  nearly  touches 
it  in  front.  Its  external  surface  is  covered  by  a  fibrous  expan- 
sion, given  off  by  the  parotid  duct,  before  traversing  it,  and 
which,  becoming  confounded  with  the  pterygo-maxillary  aponeu- 
rosis, is  attached  to  the  base  of  the  coronoid  and  external  ala  of 
the  pterygoid  processes.  An  instrument  penetrating  between 
this  aponeurosis,  which  lies  internally,  and  the  masseter  and 
coronoid  process,  may  injure  the  maxillary  artery,  inferior 
maxillary  nerve,  the  carotid  and  internal  jugular,  the  pneumo- 
gastric,  great  sympathetic  nerves,  &c.  The  buccinator,  inter- 
nally, is  divided  from  the  membrane  of  the  mouth  by  dense  and 
thin  cellular  membrane,  in  which  are  found  glands,  each  pos- 
sessing its  excretory  duct.  In  operating  at  this  point,  we  should 
remember  that  the  fibres  of  the  muscle  are  nearly  horizontal. 

Steno's  duct,  accompanied  by  a  branch  of  the  facial  nerve,  ter- 
minates, by  piercing  the  buccinator  muscle,  at  four  or  five  lines 
anterior  to  the  masseter.  As  the  distance  separating  it  from 
the  malar  prominence  is  also  above  four  lines,  the  process  of 
Deguyse,  for  salivary  fistulas,  is  not  so  simple  as  might  be 
imagined.  The  wall  of  this  duct  thickens,  in  a  remarkable 
manner,  in  the  genal  region,  considerably  increasing  its  size. 
Divested  of  its  fibrous  envelope,  derived  from  the  parotid  apo- 
neurosis, it  is  thinner  among  the  fleshy  fibres,  than  before  en- 
tering them.    Its  internal  opening  is  at  four  or  five  lines  below 
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the  point  where  the  mucous  membrane  is  attached  to  the  gums, 
generally  opposite  the  last  molar  tooth.  From  the  masseter 
muscle  to  its  orifice,  it  represents  an  arch,  the  convexity  looking 
outwards;  hence  the  utility  of  everting  the  anterior  of  the 
cheek,  with  the  thumb  introduced  into  the  mouth,  whilst,  with 
one  or  two  fingers,  we  force  inwards  the  portion  corresponding 
to  the  muscle,  as  recommended  by  Louis,  when  we  would  pass 
a  probe,  &c.  It  is,  in  fact,  this  curve,  together  with  the  soft- 
ness of  the  organ,  which  opposes  the  entrance  of  instruments, 
and  not  its  valve,  which  is  most  commonly  wanting. 

Arteries. — The  facial,  entering  this  region  beneath  its  pos- 
terior boundary,  that  is  to  say,  anterior  to  the  masseter  muscle, 
lying  on  the  maxilla,  behind  the  triangular  muscle,  separated 
from  the  skin  by  cellular  tissue,  and  fibres  of  the  platisma,  may 
be  compressed  or  tied  with  facility  and  certainty,  in  operations 
of  the  face. 

In  order  to  expose  it,  if  the  masseter  is  not  particularly  dis- 
tinct through  the  skin,  it  is  sufficient  to  remark,  that,  proceed- 
ing from  the  angle  of  the  jaw,  we  soon  meet  with  a  superficial 
groove,  in  which  it  is  always  situated,  except  in  very  rare  cases. 
From  this  point  the  artery,  in  a  serpentine  direction,  follows  the 
posterior  fibres  of  the  triangularis  muscle,  which  it  crosses,  to 
arrive  at  the  zygomato-maxillary  region.  In  the  genal  region, 
also,  when  it  gives  off  the  inferior  coronary,  it  furnishes  nume- 
rous branches,  which,  anastomosing,  posteriorly,  with  the  trans- 
verse facial,  anteriorly,  with  the  mental,  superiorly,  with  the 
infra-orbital;  terminate  partly  in  this  region,  as  does  the  buccal 
branch,  derived  from  the  internal  maxillary. 

Veins. — In  the  zygomato-maxillary  region,  the  facial  vein  lies 
at  some  distance  from  the  artery.  Traversing  the  genal  region, 
it  re-approaches ;  finally,  overlapping  it,  as  it  passes  into  the 
supra-hyoid  region.  This  want  of  similarity  between  the  two 
principal  vessels  of  the  face,  depends  upon  the  straightness  of 
the  vein,  whilst  the  artery  is  very  tortuous.  Notwithstanding 
the  size  of  the  former,  it  would  be  dangerous  to  perform  phle- 
botomy upon  it,  in  consequence  of  the  neighbourhood  of  the 
latter. 

The  lymphatics,  like  those  in  the  upper  part  of  the  face,  pass 
to  the  submaxillary  glands.  We  also  find  some,  more  deeply 
seated,  proceeding  to  the  glands  beneath  the  sterno-mastoid 
muscle. 

The  proper  nerve  of  this  region  spreads  out  in  the  buccinator 
muscle,  and,  for  this  reason,  receives  the  name  of  buccal.  The 
others  are,  anteriorly  and  superiorly,  terminating  branches  of 
the  mental  or  infra-orbital,  and,  posteriorly,  filaments  of  the 
facial.  A  considerable  branch  of  the  latter  accompanies  the 
superior  border  of  the  parotid  canal. 

The  mucous  membrane  of  the  cheek  is  continuous  with  that  of 
Steno's  duct.    For  this  reason,  the  parotids  sometimes  inflame* 
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in  consequence  of  diseases  of  the  mouth.  Reflected  over  the 
alveolar  arches,  it  becomes  hard,  thick,  and  forms  the  external 
portion  of  the  gums.  We  there  distinguish  neither  follicles  nor 
villi,  but,  in  the  remainder  of  the  region,  it  is  covered  by  a  very 
distinct  epidermis. 

The  skeleton  encloses  the  portion  of  the  inferior  maxillary 
bone,  comprised  between  the  coronoid  process  and  mental  fora- 
men, also  the  external  surface  of  the  dental  arches,  as  far  as  the 
canine  tooth.  We  may  remark,  that  when  the  inferior  maxilla 
is  fractured  in  this  region,  the  elevator  muscles,  fixed  on  the 
posterior  portion,  keep  it  firm  against  the  upper  jaw,  whilst  the 
anterior  is  drawn  downwards,  by  the  depressors,  attached  to  the 
os  hyoides. 

General  remarks. — Taken  as  a  whole,  the  cheek  is  an  irregular 
region,  the  prominent  portions  of  which,  in  some  degree,  pro- 
tect the  excavations.  Thus,  in  blows  or  injuries  of  any  kind, 
the  malar  eminence,  the  maxillary  angle,  and  the  masseter,  are 
the  parts  most  frequently  implicated.  The  multiplicity  of  its 
arteries  gives  rise  to  considerable  hemorrhage  in  operations,  but 
as  they  are  easily  compressed,  and  of  small  size,  this  is  rarely 
attended  with  danger.  Its  skin  adhering  too  intimately  to  the 
malar  prominence,  lips,  and  chin,  to  allow  of  its  stretching,  ex- 
plains why  deposits  so  much  more  frequently  occur  in  its  central 
masseteric  portion.  Pointed  instruments  may  enter  the  mouth 
through  the  genal  region,  and  penetrate  as  far  as  the  pharynx. 
The  points  to  be  observed  in  operations  are,  Steno's  duct,  the 
facial  artery,  and  the  direction  of  the  muscle. 

Masseteric  region. — Limited  by  the  borders  and  attachments 
of  the  masseter  muscle,  this  region,  in  most  individuals,  forms  a 
prominence,  varying  according  to  the  size  of  the  parotid  gland, 
the  masseter,  and  especially  the  developement  of  the  maxillary 
angle.  Having  the  vertical  portion  of  the  jaw  as  a  centre,  it 
naturally  passes  into  the  pterygoid  region. 

Thicker  than  in  the  parotid  and  genal  regions,  the  skin  is 
less  dense,  and  more  elastic.  Covered  in  man  by  the  whiskers, 
it  also  encloses  cetaceous  follicles,  and  allows  subjacent  tumours 
to  attain  a  considerable  degree  of  developement;  its  wounds, 
with  loss  of  substance,  unite,  by  first  intention,  almost  as  readily 
as  in  the  limbs. 

The  subcutaneous  layer,  commonly  thin,  composed  of  lamellous 
tissue,  blended  with  the  fascia  of  the  parotid  and  supra-hyoid 
regions,  gives  a  sheath  to  Steno's  duct,  envelopes  the  superficial 
vessels  and  nerves,  and  is  lost,  anteriorly,  in  the  genal  region. 
It  may  be  divided  into  two  layers ;  one,  cellulo-adipose,  imme- 
diately subcutaneous ;  the  other,  thicker,  lying  over  the  masseter 
muscle,  in  the  form  of  an  aponeurosis.  Union,  therefore,  is 
much  more  easily  produced  here  than  in  other  parts  of  the  face. 
Tumours  and  abscesses,  forming  beneath  the  second  layer,  re- 
main for  some  time  flattened,  and  spread  considerably,  before 
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they  raise  the  skin ;  whilst  the  filamentous  character  of  the  first 
layer  allows  of  their  being  circumscribed,  and  quickly  pointing- 
external  ly. 

Muscles. — When  the  mouth  is  moderately  open,  the  masseter 
cannot  effect  luxation  of  the  jaw,  as  it  is  only  at  the  moment 
when  the  condyle  passes  into  the  zygomatic  fossa,  that  the  pos- 
terior fibres  of  «this  muscle  can  draw  the  angle  of  the  jaw  up- 
wards, and  thus  produce  depression  of  the  chin.  The  great 
quantity  of  fibrous  tissue,  entering  into  its  formation,  explains 
the  frequency  of  its  rheumatic  attacks.  Being  parallel  to  the 
axis  of  the  body,  and  covered  by  no  vessel  of  importance,  inci- 
sions should  be  made  as  perpendicularly  as  possible,  avoiding 
the  parotid  duct,  which  crosses  it,  superiorly. 

The  external  carotid  and  facial  arteries  supply  the  superficial, 
and  the  internal  maxillary,  the  deep  branches.  The  transverse 
facial,  proceeding  from  the  former,  crosses  the  muscle,  enve- 
loped in  aponeurosis,  at  four  or  five  lines  beneath  the  zygomatic 
arch,  and  one  or  two  above  the  parotid  canal,  running  into  the 
zygomato-maxillary  and  genal  regions.  Inferiorly  and  ante- 
riorly, it  anastomoses  with  the  branches  given  off  by  the  facial, 
in  its  passage,  anterior  to  the  masseter.  In  some  subjects  we 
find  one  or  more  additional  transverse  facial  arteries,  beneath 
Steno's  duct,  but  rarely  of  sufficient  size  to  merit  any  particular 
attention  in  operations.  The  masseteric,  arriving  at  the  muscle, 
through  the  sygmoid  notch,  anterior  to  the  condyle,  posterior 
to  the  tendon  of  the  temporal,  and  above  the  external  ptery- 
goid muscle,  may  be  compressed,  or  torn,  in  luxation,  or  frac- 
tures of  the  condyle. 

The  veins  are  of  but  little  importance ;  some  accompany  the 
arteries,  others  are  isolated.  The  means  of  communication  are 
between  the  facial  and  external  jugular;  they  most  commonly 
empty  themselves  into  the  latter. 

More  abundant  here  than  in  any  other  part  of  the  face,  the 
lymphatics  of  this  region  pass  into  the  submaxillary  and  parotid 
glands;  whence  rapid  enlargement  of  these  latter,  in  some  dis- 
eases of  the  face. 

Nerves. — The  nerve,  furnished  by  the  inferior  maxillary,  fol- 
lows the  masseteric  artery,  and  is  lost  in  the  masseter  muscle. 
The  others  are,  the  tempore*  and  cervico  facial,  branches  of  the 
seventh ;  the  former  produces  a  complete  plexus  in  the  aponeu- 
rosis, above  and  beneath  Steno's  duct  and  transverse  facial 
artery.  The  filaments  of  the  second  being  less  numerous, 
wounds  are  not  so  dangerous  below  as  at  the  upper  part  of  this 
region. 

Emerging  from  the  parotid,  Steno's  duct  immediately  crosses 
the  masseter.  We  have  already  seen,  that  it  derives  a  sheath 
from  the  aponeurosis.  Covered  by  nerves,  the  largest  of  which 
pass  above,  its  superior  border  is  also  accompanied  by  the  trans- 
verse facial  artery.    It. is  situated  at  eight  or  nine  lines  beneath 
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the  zygomatic  arch,  posteriorly,  and  only  three  or  four  ante- 
riorly. Between  it  and  this  arch  there  sometimes  exists  a  par- 
ticular glandular  lobule ;  this  is  the  accessory  of  the  parotid  gland. 
More  or  less  superficial,  according  to  the  en-bon-point  of  the 
subject,  Steno's  duct  is  liable  to  be  opened,  producing  fistulous 
wounds,  which  are  difficult  to  cure ;  in  fact,  setons  and  actual 
cautery  are  the  only  methods  which  appear  to  offer  any  chance 
of  success. 

The  skeleton  here  comprises  the  zygoma,  and  the  whole  ramus 
of  the  jaw.  The  superficial  position  of  the  former,  and  the  slight 
consistency  of  its  bones,  render  it  very  susceptible  of  fractures. 
These  fractures  are  not  so  dangerous,  from  the  interference  of 
functions,  produced  by  the  displacement  of  the  broken  portions, 
but,  rather,  on  account  of  the  inflammation  and  abscesses,  which 
they  may  produce  in  the  temporal  or  zygomatic  fossae.  An  in- 
strument, passed  beneath  this  arch,  would  arrive  in  the  zygo- 
matic fossa,  or  in  the  cranium  itself,  if  the  point  be  directed 
slightly  upwards. 

The  ramus  of  the  inferior  maxilla  presents  three  points  of 
interest :  —  1st,  Its  angle,  curved  outwards,  in  some  subjects, 
2dly,  The  condyle,  which  may  be  fractured  at  its  neck,  in  which 
case  the  external  pterygoid  draws  its  inferior  extremity  for- 
wards, rendering  reduction  very  difficult.  3dly,  The  coro- 
noid  process,  which  prevents  any  luxation  of  the  condyle,  when 
the  jaws  are  not  too  much  separated,  as  it  would  be  arrested  by 
the  posterior  surface  of  the  malar  prominence.  Detached  from 
the  remainder  of  the  bone,  this  process,  being  enveloped  by  the 
tendon  of  the  temporal  muscle,  would  be  drawn  into  the  tem- 
poral fossa.  Covered  entirely  by  the  attachments  of  the  mas- 
seter,  fracture  of  the  ramus  of  the  jaw  is  rarely  followed  by 
displacement. 

Ptery go-maxillary  region. — Internally,  the  ascending  portion 
of  the  jaw  forms  a  part  of  the  zygomatic  fossa,  which  had  better 
be  described  now,  as  it  may  be  considered  a  dependence  of  the 
masseteric  region. 

We  here  find  the  two  pterygoid  muscles,  disposed  in  such  a 
manner,  that  the  external  is  rather  a  depressor  than  an  elevator 
of  the  jaw.  The  inferior  dental  nerve  and  artery,  the  internal 
ligament  of  the  articulation,  the  lingual  nerve,  &c.  descend 
obliquely  between  them.  Quite  internally  are  the  circum- 
flexus,  levator  palati,  and  the  superior  constrictor  muscles. 
The  interval  separating  these  latter  from  the  former  is  filled 
by  cellular  tissue,  and,  frequently,  by  a  prolongation  of  the 
parotid. 

The  branches  of  the  submaxillary  nerve,  implicated  in  the 
origin  of  the  external  pterygoid  muscle,  lie  superiorly,  as  does 
its  auricular  branch,  given  off  from  the  trunk  by  two  roots,  be- 
tween which  passes  the  middle  meningeal  artery.  The  lingual  and 
dental  communicate  here,  by  means  of  a  small  twig ;  the  lingual, 
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in  addition,  receiving  the  corda  tympani.  Situated  behind  the 
external  pterygoid,  above  or  before  which  are  the  masseteric, 
temporal,  buccal,  and  pterygoid,  these  branches  would  be 
wounded  by  an  instrument  traversing  the  sigmoid  notch  of  the 
lower  jaw.  A  section  can  only  be  made  by  detaching  the  parotid 
gland  and  arteries  from  the  posterior  edge  of  the  jaw,  between 
the  two  branches  of  the  facial  nerve.  It  would,  also,  be  impos- 
sible to  reach  the  dental,  or  lingual,  without  trephining  the 
bone  beneath  the  temporal  muscle,  as  performed  by  M.  Waren. 

The  internal  maxillary  artery,  and  its  branches,  are  also 
distributed  in  this  fossa.  All  these  branches,  excepting  the 
middle  meningeal,  are  accompanied  by  veins,  emptying  them- 
selves into  the  jugular,  and  establishing  a  circulation  between 
the  nose,  orbit,  and  parotid  region;  with  which  the  pathologist 
ought  to  be  acquainted. 

It  may  endow  neighbouring  tumours  with  pulsation,  rendering 
them  likely  to  be  mistaken  for  aneurism.  I  once  witnessed  this 
in  a  young  man.  The  tumour,  accompanied  by  the  bellows 
sound  and  pulsation,  was  examined  by  the  most  eminent  sur- 
geons ;  some  said  that  it  was  an  erectile  tumour,  others  that  it 
was  aneurism.  The  carotid  was  tied.  The  patient  died  on  the 
sixteenth  day.  We  found  a  medullary  mass,  in  a  crude  state, 
beneath  the  internal  surface  of  the  temporal  muscle  and  coro- 
noid  process.  Retained,  on  one  side,  by  the  bones  of  the  cra- 
nium, on  the  other  by  the  zygomatic  arch  and  coronoid  pro- 
cess, it  could  only  be  moved  by  the  subjacent  artery,  towards 
the  temple,  and  behind  the  orbit,  where  the  tissues  presented 
less  resistance. 

At  the  bottom  of  the  zygomatic  fossa,  and  anteriorly,  is  the 
■ptery go-maxillary  fissure,  in  which  we  find,  from  above  down- 
wards, the  superior  maxillary  nerve,  passing  from  the  cranium 
into  the  orbit,  the  spheno-palatine  ganglion,  and  the  origin  of 
its  vidian,  palatine,  spheno-palatine,  &c.  branches;  the  termi- 
nation of  the  maxillary  artery  there  giving  off  the  four 
branches, — spheno-palatine,  pterygopalatine,  vidian,  and  supe- 
rior palatine. 

This  fossa  may  easily  be  penetrated,  through  the  spheno- 
maxillary fissure  of  the  orbit. 

The  bones  composing  the  pterygo-maxillary  fossa  are  very 
numerous.  Its  anterior  icall  is  formed,  externally,  by  the  pos- 
terior portion  of  the  superior  maxillary,  pierced  by  several  small 
holes,  for  the  entrance  of  the  posterior  dental  nerves. 

The  infra-orbital  canal  commences  superiorly  and  externally. 
The  anterior  surface  of  the  pterygoid  process,  pierced  at  its  base 
by  the  vidian  canal,  terminates  it  internally.  Its  inner  wall, 
composed  of  the  external  surface  of  the  palate  bone,  is  traversed 
by  a  groove,  converted,  infer iorly,  into  a  canal,  in  the  formation 
of  which  the  preceding  wall  assists.  This  is  the  posterior  pala- 
tine canal,  conducting  the  artery  and  nerve  of  the  same  name 


84 


OF  THE  FACE  : 


into  the  mouth.  The  pterygo-palatine  foramen,  through  which 
the  vessels  and  nerves  pass  into  the  nasal  fossae,  lies  above  this 
wall.  Polypi  of  the  nose  may  traverse  it,  thus  presenting  them- 
selves in  the  zygomatic  fossa.  The  superior  wall  of  this  latter 
corresponds  to  the  sphenoidal  fissure. 

The  skeleton  of  the  zygomatic  fossa  comprises,  anteriorly,  the 
concave  portion  of  the  malar,  and  the  external  surface  of  the 
malar  portion  of  the  superior  maxillary  bone ;  superiorly,  the 
zygomatic  portion  of  the  greater  wing  of  the  sphenoid,  to  which 
is  attached  the  external  pterygoid  muscle;  internally,  the  ex- 
ternal surface  of  the  pterygoid  process ;  and,  finally,  externally, 
the  ramus  of  the  jaw,  presenting  the  orifice  of  the  dental  canal 
near  its  centre ;  on  account  of  which  disposition  fractures  of  the 
neck  of  the  condyle,  generally,  produce  less  inconvenience  than 
those  corresponding  to  this  foramen. 


SECTION  NINTH. 

AURICULO-PAROTIDEAN  REGION. 

This,  properly  speaking,  corresponds  neither  to  the  cranium 
nor  neck.  Its  form  is  that  of  a  pyramid,  the  base  corresponding 
to  the  skin,  and  its  apex  to  the  pharynx.  Limited,  superiorly, 
by  the  temple  and  mastoid  process,  posteriorly,  by  the  anterior 
border  of  the  sterno-mastaid  muscle,  and,  anteriorly,  by  the 
masseteric  region,  it  presents  a  groove,  lost,  inferiorly,  in  the 
supra-hyoid  region,  and  continuous,  superiorly,  with  the  mas- 
toido-auricular  depression. 

We  find,  in  the  parotid  region,  close  to  the  anterior  surface  of 
the  tragus,  a  small  eminence,  drawn  forwards  when  the  jaw  is 
depressed,  and  representing  the  condyle.  When  the  mouth  is 
closed,  the  excavation  existing  between  this  eminence  and  the 
masseter,  in  thin  individuals,  or  where  the  parotid  is  small,  cor- 
responds to  the  posterior  portion  of  the  sigmoid  notch  of  the 
jaw.  In  consequence  of  the  superficial  position  of  the  condyle, 
its  fractures  are  easily  recognized,  by  placing  the  finger  upon 
it,  and  depressing  the  lower  jaw. 

The  skin,  fine,  elastic,  and  free  from  hair,  encloses  several 
sebaceous  follicles,  and  may  be  raised  by  subjacent  tumours, 
without  undergoing  great  distension. 

The  subcutaneous  layer  is  composed  of  dense  cellular  tissue, 
the  character  of  which  we  have  described  with  the  masseteric 
region.  In  the  superior  portion  of  this  region  we  find  the  ear, 
which  must  be  examined  separately. 

Organ  of  hearing. — Delicate  and  complicated,  as  regards  its 
functions,  this  organ,  being  only  susceptible  of  surgical  consi- 
derations in  its  external  and  middle  portion,  will  scarcely  admit 
•of  our  treating  of  the  internal  ear. 
3 


AURIC ULO-PAROTIDE AN  REGION. 


85 


External  ear. — The  pavilion,  a  kind  of  oval-shaped  horn,  having 
its  largest  extremity  upwards,  is  so  placed  that  its  superior  half 
lies  on  the  temporal  region ;  its  posterior  portion  hides  the  mas- 
toid process,  and  its  anterior  and  inferior  alone  are  met  with  in 
the  parotid  region. 

Thin,  shining,  and  everywhere  free  from  hair,  excepting  at 
the  interior  of  the  tragus  and  antitragus,  where  a  few  are  com- 
monly met  with,  the  skin  of  the  pavilion  encloses  numerous 
follicles,  in  which  the  sebaceous  matter  may  concrete  and  accu- 
mulate. Fixing  the  ear  to  the  temple  by  the  centre  of  the 
helix,  and  on  the  face  by  the  middle  of  the  lobule,  it  forms  two 
distinct  folds. 

The  cellulo-Jibrous  layer,  which  comes  next,  very  dense,  although 
lamellous,  is  separated  from  the  skin  by  elastic  cellular  tissue, 
which  never  contains  adipose  vesicles.  Purulent  collections  pro- 
duce but  little  pain,  but  they  sometimes  destroy  the  skin  with 
great  rapidity,  which  is  one  cause  of  the  sinuous  ulcers,  so  diffi- 
cult to  cure.  On  the  contrary,  when  the  abscesses  are  more 
deeply  seated,  they  commonly  give  rise  to  most  acute  pain,  and 
sometimes  very  serious  symptoms. 

The  five  small  muscles  of  the  pavilion  do  not  merit  any  parti- 
cular attention ;  they  are  the  tropicus,  antitragicus,  helicis  major, 
helicis  minor,  and  transversus  auriculae. 

The  arteries,  which  are  the  posterior  auricular,  proceeding 
from  the  external  carotid,  and  the  anterior  auricular,  derived 
from  the  superficial  temporal,  have  veins  accompanying  them? 
offering  no  peculiarities. 

The  lymphatics  have  been  imagined,  rather  than  demonstrated. 
The  dense  structure  of  the  cellular  tissue  enclosing  them,  renders 
their  injection  so  difficult  that  hitherto  they  have  been  seen  but  by 
few  anatomists.  Mascagni  and  Cruikshank  considered  that  they 
passed  into  the  parotid  glands,  and  this  opinion  appears  to  be  borne 
out  by  the  swelling  of  these  glands  in  some  diseases  of  the  ear. 

The  nerves  are,  anteriorly,  the  superficial  temporal  of  the  in- 
ferior maxillary,  and  the  auricular  branch  of  the  cervical  plexus; 
posteriorly,  the  mastoid  twig  of  the  facial,  which  has  also  been 
described  in  the  occipital  region,  and  the  submastoid  division  of 
the  cervical  plexus.  Ramifying  in  a  dense  compact  tissue,  they 
endow  the  external  ear  with  extreme  sensibility,  and  account 
for  the  mischief  commonly  attendant  on  its  inflammations. 

Enveloped  in  a  kind  of  solid  perichondrium,  (for  which  rea- 
son Bichat  has  classed  it  among  the  fibro-cartilages  of  the 
body,)  the  cartilage  constitutes  the  skeleton  of  the  pavilion 
of  the  ear,  determining  its  form,  eminences,  and  depressions. 
On  account  of  its  flexibility  it  can  scarcely  be  fractured,  unless 
it  become  ossified,  a  circumstance  of  rare  occurrence.  Its  in- 
equalities favour  the  inflammations,  excoriations,  cracks,  scales, 
&c  so  frequently  observed  among  children,  resulting  from  col- 
lections of  dirt,  &c.  But  slightly  moveable,  prominent,  and 
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elastic,  it  is  often  injured  by  blows  and  falls.  Sutures  should 
always  be  employed  in  wounds  of  this  part,  and  carried  through 
the  cartilage ;  otherwise  the  irregularities  of  the  organ  impede 
union.  In  consequence  of  its  solidity,  otoplastic  operations  are 
rarely  attended  with  complete  success. 

In  the  lobule,  these  elements  present  certain  differences,  which 
had  better  be  noticed.  The  .skin  possesses  more  venous  capil- 
lary vessels,  whence  the  livid  hue  remarked  in  cold  weather,  or 
when  respiration  or  circulation  is  interrupted.  The  cellular 
tissue  contains  extremely  small  adipose  vesicles  ;  and  these  parts 
are  so  blended  with  the  vessels,  nerves,  and  skin,  that  the  lobule 
in  reality  forms  a  homogeneous  mass,  rather  than  a  complex 
organ.  Enclosing  but  few  structures  of  much  sensibility,  its 
perforation  is  scarcely  painful ;  nevertheless,  inflammations  and 
abscesses  give  rise  to  much  suffering. 

The  auditor?/  canal,  nearly  an  inch  in  length,  presents  an 
elliptic  form  when  cut  across,  its  vertical  diameter  being  larger 
than  its  antero-posterior.  Touching  the  maxillary  condyle,  it 
dilates  when  the  jaw  is  depressed.  M.  Richerand  says,  that  it 
is  on  this  account  that  the  mouth  instinctively  opens  when  the 
individual  would  hear  particularly  clearly.  It  is  also  from  this 
cause,  that,  in  exploring  the  bottom  of  the  ear,  the  pavilion 
must  be  elevated  towards  the  occipital  bone.  Corresponding  to 
the  mastoid  process,  posteriorly,  it  is  circumscribed  above  by 
the  superior  branch  of  the  horizontal  root  of  the  zygoma ;  thus, 
in  these  two  latter  directions,  it  is  strongly  protected  by  bone, 
whilst  inferiorly  it  is  nearly  exposed.  Being  narrower  in  the 
centre  than  at  its  extremities,  polypi,  and  other  tumours  having 
pedicles,  extend  towards  the  tympanum,  or  pavilion,  according 
to  their  seat  of  origin.  Its  disposition  is  such,  that  its  anterior 
inferior  wall  is  two  lines  longer  than  its  superior  posterior, 
which  distinction  arises  from  the  membrana  tympani  being 
inclined  obliquely,  inwards  and  forwards.  M.Lenvir,  and  others, 
have  demonstrated  that  the  direction  and  form  of  the  auditory 
canal  undergo  several  important  changes  between  birth  and 
adult  age. 

This  canal,  at  first  grooved  out  of  the  temporal  bone,  receives 
a  prolongation  from  the  pavilion,  the  elements  of  which  present 
certain  peculiarities.  Its  follicles  secrete  the  wax  {cerumen), 
which,  accumulating  and  hardening,  as  is  frequently  the  case 
among  old  people,  produces  deafness.  Being  narrowest  at  its 
middle  portion,  its  secretions  are  naturally  pushed  towards  the 
membrana  tympani,  occasionally  perforating  it,  and  leading  to 
its  destruction.  There  is  a  case  upon  record,  in  which  the 
petrous  portion  was  much  dilated  by  wax  collected  at  the  bot- 
tom of  this  canal.  A  young  man  came  under  my  observation 
having  a  tumour,  proceeding  from  the  auditory  canal  towards  the 
exterior  of  the  cranium,  containing  three  teasponsful  of  athero- 
matous matter,  and  implicating  the  whole  of  the  pavilion,  from 
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the  mastoid  process  to  the  temple.  There  are  also  numerous 
hairs  implanted  here,  appearing  destined  to  prevent  foreign 
bodies  being  carried  in  by  the  air. 

The  cartilage  of  the  external  ear  is,  as  it  were,  divided  into 
spaces  by  the  fissures  of  Santorini.  One  is  met  with,  posteriorly 
and  superiorly,  close  to  the  antitragus.  Another,  better  marked, 
is  situated,  superiorly  and  anteriorly,  between  the  helix  and 
tragus.  The  fibrous  tissue,  which  alone  enters  into  their  com- 
position, may  be  destroyed  by  the  pus  from  external  abscesses ; 
hence,  bursting  of  these  latter  into  the  auditory  tube.  M.  G„ 
a  practitioner  of  Touraine,  after  suffering  for  eighteen  days 
from  inflammation  of  the  intestines,  was  attacked  by  abscess  of 
the  parotid  gland,  which,  after  six  days,  burst  into  the  ear  by 
the  last-named  fissure.  A  similar  instance  occurred  in  Novem- 
ber 1832,  in  a  man  suffering  from  critical  abscess  of  the  parotid. 
From  the  inequalities  of  this  cartilage,  the  irregularity  of  its 
external  surface,  and  of  the  osseous  circle  receiving  it,  the 
cellular  tissue  investing  it  being  either  filamentous,  lamellous, 
&c,  fully  accounts  for  the  character  and  frequency  of  its  in- 
flammations and  collections. 

Besides  the  arteries  already  noticed  in  the  description  of  the 
external  ear,  the  canal  receives  branches  from  the  stylo-mastoid 
and  posterior  deep  temporal. 

The  veins  present  nothing  of  importance,  in  a  surgical  point 
of  view.  The  same  may  be  said  of  the  nerves,  among  which  we 
occasionally  find  a  filament  of  the  great  sympathetic  anasto- 
mosing with  the  facial. 

Middle  ear. — The  tympanum  may  be  considered  as  an  enlarge- 
ment of  the  preceding  canal,  from  which  it  is  separated  by  a 
thin  brittle  membrane.  Beneath  lies  the  glenoid  cavity.  Cor- 
responding, anteriorly  and  internally,,  to  the  carotid  canal,  it 
may,  to  a  certain  extent,  account  for  the  whizzing  occasionally 
complained  of  by  patients  affected  with  aneurism.  Its  relation 
with  the  glasserian  fissure  allows  of  blood,  pus,  or  other  fluids 
penetrating  the  cavity  of  the  tympanum  by  the  temporo-maxil- 
lary  articulation,  and  reciprocally. 

The  mastoid  process  lies  posteriorly  and  externally.  As  its 
cellules  are  only  separated  from  the  tympanum  by  mucous 
membrane,  they  are  easily  implicated  in  abscess  of  the  ear. 
This  gave  rise  to  the  recommendation  of  trephining  on  this 
part,  but  it  is  very  doubtful  whether  such  an  operation  is  ever 
productive  of  much  benefit.  The  areolar  form  of  the  bone  leads 
to  infiltration,  rather  than  collections,  of  pus,  usually  accompanied 
by  caries  and  necrosis. 

In  1 823,  M.  Bernard  showed  me  an  infant  in  whom  the 
mastoid  process  was  traversed  by  an  anormal  auditory  canal ; 
but  I  cannot  agree  with  M.  Blandin,  who  relates  the  same  fact, 
that  this  would  be  a  reason  for  adopting  perforation  of  the 
mastoid  process,  in  order  to  give  access  to  air.  Such  a  perfora- 
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tion  would  not  remain,  even  if  a  foreign  substance  were  intro- 
duced ;  and  it  cannot  be  substituted  for  perforation  of  the 
membrana  tympani. 

Its  superior  wall  is  thin,  corresponding  to  the  anterior  surface 
of  the  petrous  bone.  We  here  remark  vascular  foramina,  form- 
ing a  communication  between  the  dura  mater  and  the  mucous 
investment  of  the  tympanum ;  and,  in  the  infant,  sometimes 
even  in  the  adult,  a  trace  of  a  suture,  traversed  by  cellular  pro- 
longations, or  emissary  veins.  This  disposition  accounts  for 
meningites  succeeding  acute  otitis,  the  noise  in  the  ears  in 
diseases  of  the  brain,  and  the  discharge  of  blood  through  the 
ear,  after  falls  and  blows  on  the  head,  &c. 

Tumours,  proceeding  from  the  dura  mater  across  the  audi- 
tory canal,  are  also  accounted  for  by  this  arrangement.  Its 
external  wall  is  formed  by  a  membrane  of  a  horny  nature, 
termed  membrana  tympani,  invested  by  the  external  and  in- 
ternal integuments.  The  opening  in  this  wall,  considered  na- 
tural by  Rivinus,  Scarpa,  and  Mechel,  is  probably  merely  an 
anomaly,  or  the  result  of  accident;  however,  when  it  does  exist, 
we  can  readily  account  for  the  passage  of  smoke,  air,  &c.  from 
the  mouth  through  the  ear.  It  rarely  influences  or  interferes 
with  hearing,  unless  there  be  disease  of  the  organ.  The  en- 
largement terminating  the  handle  of  the  malleus,  fixed  between 
the  layers  of  the  membrane  upon  which  it  acts,  a  little  beneath 
and  anterior  to  its  centre,  the  operation  recommended  and  prac- 
tised by  Portall,  Celliez,  and  before  them  by  Riolan,  should  be 
performed,  beneath,  and  on  the  anterior  half  of  the  membrane. 
The  same  precaution  must  be  observed  in  perforation  ;  and  in 
these  operations  we  should  guard  against  introducing  the  instru- 
ment too  deeply,  lest  we  wound  the  corda  tympani  nerve,  which 
passes  from  the  posterior  wall  of  the  cavity,  and  emerges  by  the 
glenoid  fissure. 

Internally  and  anteriorly  is  the  orifice  of  the  eustachian  tube, 
running,  obliquely,  between  the  petrous  and  squamous  portions 
of  the  temporal  bone,  towards  the  upper  part  of  the  pharynx, 
where  it  terminates  behind  the  meatus  of  the  nose,  enlarging, 
as  it  proceeds  from  the  tympanum  towards  the  fauces;  a 
sound  may,  therefore,  be  introduced  with  facility  through  this 
latter  cavity. 

The  internal  membrane,  prolonged  from  that  of  the  pharynx, 
fixed  very  distinct  in  some  individuals,  especially  towards  the 
mastoid  cells,  envelopes  the  chain  of  bones  in  the  ear,  but  does 
not  penetrate  the  labyrinth,  in  consequence  of  the  membranes 
closing  the  foramina  (rotunda  and  ovale).  It  is,  consequently, 
liable  to  the  same  affections  as  the  mucous  membranes  of  the 
fauces ;  and  the  cellular  tissue,  uniting  it  to  the  bones,  being 
very  dense,  inflammations  of  the  ear  are  attended  with  great 
pain. 

The  interior  of  the  tympanum  receives  its  arteries  from  the 
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stylomastoid.  The  internal  carotid,  also,  furnishes  some 
branches.  In  addition  to  these,  a  branch  from  the  middle  me- 
ningeal enters  through  the  canal,  for  the  internal  muscle  of  the 
malleous,  and  one  from  the  internal  maxillary,  through  the 
glasserian  fissure. 

Its  veins  exactly  follow  the  course  of  the  arteries,  and  offer 
nothing  of  interest.  The  emissaries  found  at  its  upper  part 
possess  no  valves,  and  empty  themselves  into  the  sinus  of  the 
dura  mater. 

Its  lymphatics  have  never  been  injected.  Its  nerves  apper- 
tain to  the  facial,  the  carotid  plexus,  and  spheno-palatine 
ganglion.  Their  numerous  anastomoses  explain  how  diseases 
of  the  internal  ear  excite  so  much  sympathetic  disturbance. 
We  have  already  mentioned  the  corda  tympani,  formed  by  the 
vidian  nerve :  when  we  consider,  that,  in  traversing  the  cavity, 
it  passes  above  the  malleus,  we  find  another  reason  for  per- 
forating the  membrane  at  its  inferior  portion.  With  so  complex 
an  organization,  its  numerous  diseases  are  not  surprising.  The 
slightest  swelling  of  the  eustachian  tube  prevents  communica- 
tion with  the  pharynx,  and  causes  deafness.  Irritating  fluids, 
and  other  matters  accumulated  in  the  cavity,  not  finding  any 
issue,  react  upon  all  the  membranes,  which,  retained  by  the 
bones,  cause  intense  suffering.  Suppuration,  before  perforating 
the  membrana  tympani,  most  frequently  disorganizes  the  chain 
of  small  bones ;  and  when  it  occurs  in  the  mastoid  cells,  the 
tissue  of  which  is  porous,  and  disposed  in  lamellae,  it  quickly 
leads  to  caries.  Invading  the  periosteum,  it  separates  it  from  the 
bones.  This,  quickly  followed  by  a  similar  effect  upon  the 
anterior  and  posterior  surface  of  the  petrous  portion,  causes 
necrosis.  The  auditory,  facial,  and  great  sympathetic  nerves, 
participating  in  the  mischief,  the  brain,  in  its  turn,  becomes 
affected ;  hence  delirium,  abscess  in  its  substance,  all  the  symp- 
toms of  arachnitis,  encephalitis,  and  too  frequently  death,  in 
consequence  of  severe  otitis. 

Finally,  we  may  understand,  from  the  relations  of  the  tympa- 
num to  the  fauces,  why  angina  and  swelling  of  the  amygdalae 
are  so  frequently  succeeded  by  deafness. 

Parotid  portion. — The  parotid  gland  covers,  anteriorly,  the 
posterior  border  of  the  jaw,  prolonged  more  or  less  on  its 
external  surface.  Between  this  bone  and  the  gland,  we  find 
from  above  downwards, — 

1.  The  superficial  temporal  vein  and  artery. 

2.  The  facial  nerve,  crossing  the  vessels  opposite  the  neck  of 
the  condyle,  and  enveloped  in  the  deep  portion  of  the  gland. 

3.  The  facial,  or  transverse  facial  arteries. 

4.  Several  large  veins,  ramifying  in  the  secreting  tissue. 

5.  Finally,  the  cervico-facial  branch  of  the  seventh  pair  of 
nerves,  the  termination  of  the  stylo -maxillary  ligament,  and  the 
masseter  muscle. 
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Posteriorly^  the  parotid,  attached  firmly  from  above  down- 
wards, at  first  to  the  auditory  canal,  subsequently  to  the  margin 
of  the  mastoid  process  and  sterno-mastoid  muscle,  covers  the 
posterior  auricular  artery,  and  still  more  inferiorly,  another, 
sometimes  larger  than  the  preceding. 

Internally,  or  deeply  seated,  it  lies  on  the  trunk  of  the  facial 
nerve,  and  the  three  small  branches  which  it  gives  oif  at  its 
exit  from  the  stylo-mastoid  foramen.  It  is  next  placed  on  the 
styloid  process,  and  muscles  arising  from  it ;  on  the  digastric 
muscle,  afterwards,  a  little  more  anteriorly ;  on  the  styloid 
artery,  and  several  anonymous  branches  traversing  the  gland, 
on  the  trunk  of  the  external  carotid,  posteriorly  to  which  the 
gland  sends  a  prolongation,  sometimes  extending  for  a  great 
distance ;  finally  it  is  prolonged  between  the  pterygoid  muscles 
and  styloid  process,  as  far  as  the  pharynx,  passing  between  the 
external  carotid  and  the  stylo-maxillary  ligament,  to  become  con- 
tinuous with  the  submaxillary  gland. 

These  numerous  important  relations  render  extirpation  of 
the  parotid  so  dangerous,  that  we  may  affirm,  that  it  never  was 
performed  before  the  time  of  Beclard,  and  that,  among  the 
numerous  cases  which  have  since  been  published,  few  have 
been  conclusive.  It  is  evident  that  the  operation  cannot  be 
completed,  without  tying  the  carotids.  The  facial  nerve  would, 
of  necessity,  be  wounded,  as  would  the  internal  jugular  vein, 
the  occipital,  superficial-temporal,  and  internal  maxillary  arte- 
ries. Each  of  its  lobes  is  enveloped  in  a  small,  dense,  cellular 
sack,  and  united  to  the  others,  by  still  denser  filamentous  tissue. 
It  is  in  this  tissue  that  phlegmonous  inflammations  appear  to 
be  situated,  whilst  tumours,  more  particularly,  implicate  the 
alandulous  texture. 

o 

The  granules  of  the  gland  are  too  dense  for  the  inflammation 
to  remain  any  length  of  time,  in  their  substance,  without  extend- 
ing to  their  external  layer,  and  without  the  secretion  of  pus 
into  the  cellular  tissue.  I  have,  moreover,  observed,  in  several 
instances  of  malignant  fever,  that  these  glandules,  and  the 
various  excretory  ducts,  are  frequently  the  seat  of  suppuration. 

The  parotid  is  enclosed  in  a  kind  of  general  envelope,  the 
dense  external  layer  of  which  is  derived  from  the  aponeurosis 
covering  the  sterno-mastoid  temporal  muscles,  &c.  proceeding 
to  the  external  surface  of  the  masseter.  Its  internal  or  deep 
layer  comes  from  the  same  parts.  Unequally  disposed,  it  forms 
a  sheath  for  the  whole  of  the  vessels,  envelopes  all  the  eminences 
formed  by  the  glands  between  the  muscles,  afterwards  uniting 
with  the  preceding.  Above,  and  external  to  the  digastric,  these 
two  laminae  are  continuous  with  the  cervical  fascia  and  stylo- 
maxillary  ligaments.  Finally,  behind  the  angle  of  the  jaw,  and 
within  the  internal  pterygoid,  they  unite  the  parotid  to  the  sub- 
maxillary gland,  equally  furnishing  a  sheath  to  each. 

The  dense  structure  of  the  elements  enveloping  and  uniting 
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the  granules  of  the  parotid  gland,  explains  why,  in  suppuration, 
the  pus  is  so  seldom  disposed  in  collections,  and  why  these  col- 
lections are  recognized  with  so  much  difficulty,  when  they  occur 
beneath  the  aponeurosis ;  and  why,  in  some  cases,  they  incline 
towards  the  deeper  seated  parts,  the  pharynx,  tongue,  &c.  for 
instance,  or  towards  the  auditory  canal,  into  which  they  fre- 
quently open.  These  considerations  lead  to  the  practice  of 
making  early  incisions  into  tumours  of  the  parotid  region  sus- 
pected of  containing  pus. 

The  parotid  is  separated  from  the  skin  by  a  layer  of  cellular 
tissue,  enclosing  some  fibres  of  the  platisma,  filaments  of  the 
facial  nerve,  an  ascending  branch  of  the  cervical  plexus,  and 
sometimes  veins,  which  empty  themselves  into  the  external 
jugular.  It  rarely  encloses  fat.  As  it  adheres  firmly  to  the 
gland  and  integuments,  tumours  rarely  acquire  any  great 
degree  of  magnitude,  and  are  generally  scarcely  moveable. 

Muscles.  —  Besides  those  forming  the  boundaries  of  this 
region,  we  find  the  small  complexus,  posteriorly,  between  the 
sterno-mastoid  and  the  attachment  of  the  digastricus;  on  the 
spine,  the  lateral  rectus,  the  rectus  anticus  major  and  minor; 
internally,  the  stylo-hyoid,  the  stylo-glossus,  and  stylo-pharyn- 
geus,  between  which  the  gland  sends  its  prolongations,  and  the 
division  of  which,  in  its  extirpation,  would  derange  the  functions 
of  the  larynx,  tongue,  and  pharynx ;  more  deeply  seated,  the 
constrictor  of  the  pharynx,  and,  anteriorly,  the  pterygoid 
muscles.  The  stylo-maxillary  ligament,  situated  more  inferi- 
orly,  internally,  and  posteriorly,  should  be  preserved  in  opera- 
tions, in  consequence  of  its  relation  to  the  stylo-glossus  muscle, 
and  its  attachment  to  the  os-hyoides. 

The  arteries  are  the  trunks  of  the  two  carotids,  and  most  of  the 
branches  furnished  by  the  external;  such  being  the  occipital, 
pharyngeal,  stylo-mastoid,  the  commencement  of  the  internal- 
maxillary,  superficial-temporal,  and  transverse  facial.  Thus 
wounds,  operations,  &c.  of  this  region  are  attended  with  con- 
siderable danger. 

The  external  carotid,  at  first  placed  very  deeply,  internally 
opposite  to,  and  slightly  above,  the  digastric  and  stylo-hyoid 
muscles,  afterwards  ascends  behind  the  condyle  of  the  jaw, 
forming  an  arch,  with  its  convexity  outwards.  In  this  latter 
situation,  as  posteriorly,  it  is  enveloped  in  the  gland;  anteriorly, 
it  is  separated  from  the  posterior  border  of  the  maxillary  bone 
by  a  large  vein.  The  cervico-facial  branch  of  the  seventh  pair  of 
nerves  crosses  it  obliquely,  on  its  outer  surface.  All  these  rela- 
tions are  of  the  greatest  importance,  in  extirpation  of  the  parotid, 
dislocation,  amputation,  and  fracture  of  the  ramus  of  the  jaw. 

The  internal-maxillary,  given  off  by  the  carotid  opposite  the 
neck  of  the  condyle,  about  two  inches  above  the  angle  of  the 
jaw,  is  merely  contiguous  to  the  parotid  gland;  posteriorly, 
immediately  passing  to  the  internal  surface  of  the  neck  of  the 
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maxilla,  it  plunges  between  the  pterygoid  muscles,  and  may 
cause  considerable  hemorrhage,  from  being  ruptured,  in  fracture 
of  the  neck  of  the  bone. 

The  superficial-temporal,  the  continuation  of  the  carotid,  pro- 
ceeds outwards,  in  front  of  the  auditory  canal.  Anteriorly,  it 
is  merely  separated  from  the  condyle,  by  its  collateral  vein, 
and  dense  cellular  tissue.  Covered,  posteriorly,  and  externally, 
by  the  parotid,  afterwards  by  the  commencement  of  the  auditory 
canal,  it  is,  nevertheless,  sufficiently  close  to  the  skin  to  be  tied, 
when  circumstances  render  this  necessary. 

The  occipital,  situated  deeply  at  the  bottom  of  this  region,  at 
first  placed  posterior  and  internal  to  the  stylo-hyoid  muscle, 
passes  immediately  between  the  internal  jugular  vein,  which  it 
crosses  nearly  at  right  angles,  and  the  digastric  muscle,  to  reach 
the  internal  surface  of  the  sterno-mastoid.  Adhering  but 
slightly  to  the  gland,  it  presents  but  little  opposition  to  its 
removal. 

The  styloid,  ascending  towards  the  stylo-mastoid  foramen,  is 
separated  from  the  preceding,  which  lies  internal  to  it,  by  the 
stylo-hyoid  muscle;  and  from  the  external  carotid,  which  is 
anterior,  by  a  prolongation  of  the  parotid  gland.  The  posterior 
auricular  branch,  from  which  it  arises,  at  about  an  inch  below 
the  styloid  foramen,  traverses  the  gland,  to  reach  the  mastoi do- 
auricular  depression,  and  is  consequently  much  exposed,  in  the 
division  of  the  facial  nerve,  at  its  exit  from  the  cranium. 

The  transverse-facial  adhere  so  intimately  to  the  parotid, 
behind  the  masseter,  that  in  the  living  subject  they  cannot  be 
separated. 

Numerous  anonymous  arteries,  proceeding  from  those  already 
described,  also  ramify  in  the  gland,  constituting  its  proper  vessels, 
but  these  are  not  of  sufficient  size  to  require  any  especial 
description. 

The  veins  generally  accompany  the  arteries,  but  in  addition 
there  are  numerous  branches  on  the  surface,  and  in  the  sub- 
stance of  the  gland,  which,  uniting,  form  the  external  jugular 
vein.  Besides  these,  we  find  the  anastomotic  branch  of  the  two 
jugular  veins,  in  the  inferior  portion  of  this  region,  a  little 
below  the  styloid  process. 

The  internal  jugular,  lying  deeply  anterior  to  the  transverse 
process  of  the  cervical  vertebrae,  behind  and  within  the  styloid  pro- 
cess and  its  muscles,  the  parotid  gland,  and  all  the  arteries,  except- 
ing the  internal  carotid,  which  lies  on  the  side  of  the  pharynx, 
is  crossed  at  this  point  by  the  hypo-glossal  and  spinal  nerves. 
Its  relations  with  the  carotid  artery,  great  sympathetic,  and 
pneumo  gastric  nerves,  resemble  those  in  the  neck. 

Nerves,  —  We  find,  in  the  subcutaneous  layer,  the  anterior 
auricular  nerve,  from  the  cervical  plexus,  the  principal  branch  of 
which  accompanies  the  external  jugular  vein.  The  spinal  acces- 
sory directed  at  first,  obliquely^  between  the  internal  jugular  vein 
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and  digastric  muscle,  next  traverses  the  posterior  and  inferior 
lobules  of  the  gland,  to  pierce  the  sterno-mastoid  muscle. 

More  deeply  seated,  we  meet  with  the  glossopharyngeal,  and 
hypo-glossal,  placed,  the  one  internally,  and  the  other  externally, 
but  both  anterior  to  the  internal  jugular  vein  and  carotid. 

The  prteumo-gastric  descends  behind  the  vessels,  and  furnishes 
its  pharyngeal  branch  or  twig,  in  this  region.  Nearer  the  bone, 
lies  the  superior  cervical  ganglion  of  the  great  sympathetic,  with 
the  filaments  running  to  form  the  carotid  plexus. 

Emerging  from  the  stylo-mastoid  foramen,  after  giving  off 
three  small  branches,  the  facial  descends  obliquely,  outwards 
and  forwards,  across  the  deep  lobes  of  the  parotid.  It  should 
be  divided  at  this  point,  when  we  would  suspend  its  action,  or 
deprive  it  of  sensibility.  It  may  be  reached  without  difficulty, 
by  carrying  an  incision,  from  behind  the  ear,  to  beneath  the 
mastoid  process,  from  which  the  gland  may  be  separated,  by 
drawing  the  anterior  lip  of  the  wound  forcibly  forwards.  Pro- 
ceeding with  great  precaution,  the  nerve  is  found  at  the  depth 
of  about  six  lines,  in  the  centre  of  the  space  dividing  the  fibrous 
canal  of  the  ear  from  the  apex  of  the  mastoid  process.  The 
posterior  auricular  and  sub-mastoid  arteries,  lying  immediately 
upou  this  eminence,  are  avoided  by  carrying  the  incision  rather 
more  anteriorly. 

Traversing  the  parotid,  to  arrive  at  the  external  portion  of  the 
superficial  carotid,  the  facial  nerve  divides  into  two  branches. 

The  temporo-facial)  ascending  towards  the  centre  of  the 
zygomatic  arch,  is  so  situated  as  to  be  exposed  with  facility,  by 
an  incision  of  three  or  four  lines,  anterior  to  the  union  of  the 
lobule  of  the  ear  with  the  skin  of  the  face,  or  eight  lines 
beneath  the  horizontal  root  of  the  zygomatic  process,  or  on  the 
neck  of  the  condyle  of  the  jaw.  The  incision  should  always  be 
made,  obliquely,  from  above  downwards,  and  backwards,  thus 
avoiding  the  temporal  artery.  There  is  also  some  danger  of 
wounding  the  transverse  facial,  but  they  are  easily  compressed 
on  the  masseter,  As  the  action  of  the  nerve  is  not  necessarily 
destroyed  by  this  operation,  (the  cervico-facial  branch  remaining,) 
it  would  be  better  to  perform  it  anterior  to  the  mastoid  process, 
otherwise,  as  in  two  cases  by  M.  Roux,  the  disease  may  return 
in  the  undivided  branches. 

The  cervico-facial  branch,  descending  obliquely  towards  the 
angle  of  the  jaw,  runs  to  the  supra-hyoid  region,  where  we  will 
trace  it. 

The  distribution  of  the  seventh  pair,  in  the  parotid  region, 
proves  that  it  is  nearly  impossible  to  perform  any  deep-seated 
operation  without  injuring  it;  and  that,  besides  the  dangers 
usually  attending  injuries  of  this  situation,  we  must  enumerate 
paralysis  of  the  face.  In  fact,  this  is  one  of  the  most  frequent 
accidents  resulting  from  extirpation  of  tumours,  or  of  the 
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parotid  itself ;  from  gangrene,  or  inflammations  attended  with 
loss  of  substance,  and  some  accidental  wounds. 

The  lymphatics  possess  glands  meriting  particular  attention, 
inasmuch  as  they  receive  nearly  all  those  of  the  exterior  of  the 
cranium,  and  some  from  the  face,  mouth,  and  pharynx.  Some 
of  these  glands  are  placed  on  the  surface  of  the  parotid,  and 
others  more  deeply  between  it  and  the  other  structures  of  the 
region.  We  commonly  meet  with  two  or  three  anterior,  and 
beneath  the  mastoid  process.  Their  enlargement,  frequently 
the  result  of  diseases  of  the  skin  of  the  cranium,  or  sides  of  the 
face,  sometimes  leads  to  the  necessity  of  removing  them ;  and 
taking  the  relation  of  parts  into  consideration,  the  cases  of 
removal  of  the  parotid  gland,  related  by  various  authors,  are  pro- 
bably extirpation  of  one  or  other  of  these  glands.  I  have,  upon 
ten  occasions,  extirpated  tumours  of  this  character,  and  have  then 
observed  how  easily  one  may  be  deceived  upon  this  point.  In 
one  case,  the  diseased  glands  were  disseminated  through  a  mass 
of  hard  granulated  fat,  so  perfectly  analogous  to  the  tissue  of 
the  parotid,  that  every  body  was  in  doubt  upon  the  subject, 
even  after  careful  dissection.  Finally,  there  are  some  which, 
situated  between  the  sterno-mastoid  muscle  and  internal  jugular 
vein,  form  the  commencement  of  the  sub-mastoid  chain  of  glands. 
These  receive  their  vessels  from  the  deep-seated  parts,  and  may, 
by  increasing  in  size,  resemble  aneurism,  compress  the  blood 
vessels,  and  produce  serious  mischief. 

Skeleton. — The  bones  of  this  region  are  situated  superiorly, 
posteriorly,  and  anteriorly.  We  observe,  in  the  former  situation, 
the  inferior  surface  of  the  petrous  portion  of  the  temporal  bone, 
the  glenoid  cavity,  the  carotid  foramen,  the  occipito-petrosal 
suture ;  presenting,  posteriorly,  the  posterior  lacerated  foramen, 
giving  exit  to  the  internal  jugular  vein,  and  eighth  pair  of 
nerves ;  the  basilar  process,  to  which  are  attached  the  anterior 
recti  muscles  of  the  head.  Posteriorly,  are  the  anterior  con- 
dyloid foramen  for  the  hypo-glossal  nerve,  and  the  styloid 
foramen  for  the  facial.  In  the  second,  there  is  merely  the 
anterior  surface  of  the  transverse  processes  of  the  three  superior 
cervical  vertebrae,  upon  which  repose  the  anterior  branches  of 
their  corresponding  nerves.  In  the  third,  we  find  the  posterior 
border  of  the  jaw. 

I  cannot  quit  this  subject  without  reverting  for  a  moment  to 
the  temporo-maxillary  articulation. 

The  glenoid  cavity,  bounded,  posteriorly,  by  the  styloid  and 
vaginal  processes  and  the  vertebral  column,  does  not  admit  of 
dislocation  of  the  condyle  in  this  direction.  The  spine  of  the 
sphenoid  bone  prevents  all  displacements  internally,  and  op- 
poses, for  the  same  reason,  luxations  externally,  since  one  of  the 
condyles  cannot  be  forced  outwards  without  the  other  being 
carried  inwards.  It  is,  therefore,  solely  anteriorly  that  the  max- 


AURIC ULO-PAROTIDE AN  REGION. 


illary  bone  can  be  displaced,  and  even  this  cannot  occur  during 
infancy,  as,  at  that  period  of  life,  the  acute  angle,  by  which  the 
two  bones  articulate,  presents  an  insurmountable  obstacle. 

The  articulation,  being  merely  separated  from  the  skin  by  a 
single  ligament,  is  easily  opened  into  by  wounds.  The  reddish 
cellular  tissue,  filling  the  posterior  portion  of  the  glenoid  cavity, 
forms  a  kind  of  cushion,  which  divides  the  condyle  from  the 
auditory  canal,  but  allows  of  its  approximating  considerably  in 
forced  retractions  of  the  jaw;  this  cushion  in  part  closes  the 
Glasserian  fissure,  and  prevents  direct  communication  between 
the  articulation  and  the  middle  ear.  Internal  to  the  fissure,  and 
without  the  articulation,  are  the  corda  tympani  and  the  auricular 
branch  of  the  inferior  maxillary  nerves ;  hence  the  possible 
obliteration  of  these  nerves,  in  diseases  of  the  articulation.  Ho- 
rizontally divided  into  two  by  fibro-cartilage,  it  may  be  the  seat 
of  two  distinct  dropsical  effusions.  In  consequence  of  this 
arrangement,  some  attention  is  required  in  separating  the  con- 
dyle. We  may  understand,  from  its  situation,  how  its  inflam- 
mations may  implicate  the  functions  of  the  ear,  pharynx,  tongue, 
lungs,  larynx ;  in  short,  the  whole  head. 

Remarks. — With  such  an  abundance  of  nerves,  it  is  evident 
that  tumours  and  inflammations  are  necessarily  accompanied  by 
intense  general  reaction,  and  that  operations  and  wounds  must 
be  very  painful.  The  size  and  number  of  the  veins  explain  the 
frequency  and  extent  of  ecchymosis,  succeeding  contusions  and 
fractures  of  the  ramus  of  the  jaw.  The  salivary  canals,  in  their 
turn,  cause  wounds  of  any  depth  to  remain  fistulous,  the  more 
so  the  nearer  they  are  situated  to  the  jaw.  Being  unsustained 
internally,  the  parotid  is  easily  depressed,  rendering  plugging  of 
little  service  in  hemorrhages  of  this  region.  Finally,  although 
the  parotid  excavation  allows  of  compression  being  easily  esta- 
blished there,  it  also  renders  the  treatment  of  wounds  extremely 
delicate,  and  causes  swelling  of  the  parts  to  extend  promptly 
over  the  jaw  and  mouth. 
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CHAPTER  FOURTH. 

OF  THE  NECK. 

The  most  contracted  portion  of  the  body,  placed  between  the 
head  and  thorax,  the  neck  varies  considerably  as  to  its  length, 
according  to  the  corpulence  and  form  of  individuals.  Thick 
and  very  short  in  some,  it  is,  on  the  contrary,  small  and  very 
long  in  others.  When  the  former  depends  merely  upon  corpu- 
lence, it  is  ordinarily  accompanied  by  predisposition  to  apoplexy. 
The  latter  is  remarked  in  phthisical  subjects.  Considerably  en- 
larged transversely  at  its  lower  portion,  in  uniting  with  the 
shoulders,  it,  for  the  same  reason,  descends  less  posteriorly  than 
anteriorly ;  but  its  free  portion,  ascending  further  in  the  former 
direction,  in  consequence  of  the  face,  thus  re-establishes  the 
equilibrium  in  this  point  of  view.  In  infancy  and  young  females 
its  inequalities  are  scarcely  perceived,  whilst,  in  adult  man,  we 
distinguish  a  series  of  depressions  and  eminences  on  its  surface. 
In  fact,  we  find  supra-sternal,  thyro-maxillary,  sterno-parotidean, 
supraclavicular,  sterno-cleido,  and  sub-occipital  depressions,  and 
laryngeal,  sterno-mastoid,  and  trapezoid  eminences,  &c,  all  of 
which  serve  as  indications  for  surgical  operations.  One  of  these, 
that  which  belongs  to  the  sterno-mastoid  muscle,  is  a  proof  of 
this  assertion.  Proceeding  diagonally,  from  the  sternum  in 
front,  to  the  occiput  posteriorly  and  laterally,  this  muscle 
requires  a  special  description,  since,  appertaining  to  several 
regions  at  once,  it  would  be  difficult  to  allot  it  to  any  one  in 
particular.  The  bifurcation  of  its  inferior  extremity  is  marked, 
externally,  by  a  depression,  exactly  corresponding  to  the  pri- 
mitive carotid.  It  limits  the  supra-clavicular  fossa  by  its  pos- 
terior, and  the  sterno-parotid  depression  by  its  anterior  border. 
Its  relation  to  the  principal  nerves  and  vessels  of  the  neck,  gives 
rise  to  most  important  surgical  considerations.  Pierced,  rather 
above  its  centre,  by  the  spinal  accessory  nerve,  it  may  be  in- 
fluenced by  diseases  of  this  cord.  Crossed,  nearly  at  the  same 
point,  by  the  external  jugular  vein,  were  it  not  for  the  nerve, 
its  external  surface  would  be  the  spot  for  phlebotomy  of  the 
neck.  The  prominence  formed  on  each  side  is  the  reason  why 
suicides  so  rarely  injure  the  vessels,  in  their  attempts  at  self- 
destruction.  By  joining  the  borders  of  the  trapezius  muscle  and 
the  clavicle,  it,  in  a  similar  manner,  protects  the  subclavian  ves- 
sels, and  the  commencement  of  the  brachial  plexus  of  nerves. 
Its  insertion  on  the  mastoid  process  explains  the  rotary  motion 
with  which  it  endows  the  head,  when  acting  singly  on  one  side, 
and  the  distortion  characterising  wry-neck  (torticolis).  Its  con- 
traction being  the  cause  of  this  affection,  even  should  the  dis- 
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ease  be  permanent,  it  may  be  cured  by  complete  division  of 
the  muscle,  unless  the  operation  be  contra-indicated  from  other 
causes. 

Finally,  the  neck  is  naturally  divided  into  three  regions, — the 
anterior,  supra-clavicular  or  lateral,  and  the  posterior. 


SECTION  FIRST. 

ANTERIOR  PORTION. 

The  anterior  portion  of  the  neck  comprehends  the  collection 
of  organs  placed  anterior  to  the  cervical  portion  of  the  spine. 
We  here  see  the  supra-sternal  fossa,  the  laryngeal,  and  sterno- 
mastoid  eminences.  The  supra-sternal  fossa  extends  to  the  parotid 
region,  thus  forming  on  each  side  a  groove,  which,  large  and 
deep  superiorly,  is  superficial  and  indistinct  in  the  middle, 
taking  the  name  of  thyro-mastoid  groove.  Between  the  larynx 
and  the  maxilla,  is  observed  the  thyro-maxillary  groove,  placed 
transversely,  lying  upon  the  os  hyoides.  These  various  objects 
subdivide  the  anterior  of  the  neck  into  two  secondary  regions ; 
one  superior  submaxillary,  or  supra-hyoid,  may  also  be  called 
sublingual;  the  other,  inferior  and  less,  the  sub-hyoid. 

Supra-hyoid  region. — Limited  above  by  the  base  of  the  jaw 
and  floor  of  the  mouth,  laterally  by  the  anterior  border  of  the 
sterno-mastoid  muscle,  larger  in  the  middle ;  this  is,  moreover, 
continuous  with  the  parotid  region.  The  oblique  plane  which 
it  forms,  from  above  downwards,  rising  and  falling  with  the 
motions  of  the  tongue,  is  transformed,  in  some  individuals,  into 
a  decided  projection,  or  semilunar  prominence,  separated  from 
the  jaw  by  a  fissure.    This  constitutes  double  chin. 

Fine,  thin,  very  elastic  in  children  and  females,  thicker  in 
man,  on  account  of  the  beard,  the  ski?i  frequently  presents  trans- 
verse furrows,  which  always  remain,  notwithstanding  the  posi- 
tion of  the  head,  depending  upon  the  action  of  the  platisma 
muscle,  perhaps,  as  much  as  upon  the  motions  of  the  jaw.  The 
follicles  are  larger  here  than  in  the  other  regions  of  the  neck, 
but  less  than  in  the  face ;  consequently,  pustular  affections  are 
very  common. 

The  subcutaneous  tissue  consists  of  three  layers.  Formed  of 
cellulo-filamentous  tissue,  containing  adipose  vesicles,  ordinarily 
very  minute,  but  capable  of  increasing  to  a  considerable  extent  ; 
thus  constituting  that  submental  projection  already  mentioned. 
The  first  unites  the  skin  to  the  platisma  muscle,  so  firmly  that,  in 
contracting,  it  draws  the  integuments  with  it.  The  second  con- 
sists of  the  platisma  muscles,  which,  on  the  median  line,  leave 
a  small  triangular  space  between  them,  having  its  base  down- 
wards. The  third,  formed  of  cellulo-lamellous  tissue,  united 
very  loosely  to  the  cervical  fascia,  upon  which  it  moves,  adheres 
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more  firmly  to  the  fleshy  membrane,  whose  motions  it  follows. 
The  external  jugular  veins  lie  beneath  this  latter,  which,  by  it& 
loose  texture,  allows  pus  easily  to  collect  into  abscesses,  and,  for 
the  same  reason,  to  burrow  downwards,  quickly  producing  ex- 
tensive mischief.  Therefore,  when  fluctuation  can  be  felt,  the 
abscess  should  be  opened  in  the  direction  of  the  fibres  of  the 
platisma.*  The  great  elasticity  of  this  membrane,  also,  allows 
of  tumours  acquiring  considerable  magnitude,  without  disorgan- 
izing the  skin;  preserving,  in  general,  considerable  mobility. 
Simply  cellular  in  some  individuals,  the  supra-hyoid  fascia  is 
decidedly  fibrous  in  others.  Continuous,  posteriorly,  with  that 
of  the  parotid  gland  and  masseter  muscle,  it  is  attached,  ante- 
riorly, to  the  base  of  the  maxillary  bone.  Before  uniting  on  the 
os  hyoides  with  the  fascia  cervicalis,  it  receives  a  strong  layer 
from  the  anterior  portion  of  the  digastric  muscle,  and  becomes 
double  on  each  side,  and  posteriorly.  Its  anterior  portion  alone 
descends  into  the  sub-hyoid  region ;  the  posterior,  at  first  form- 
ing a  sheath  for  the  sub-maxillary  and  sublingual  glands,  finally 
loses  itself  in  the  floor  of  the  mouth,  supplying  sheaths  to  the 
muscles  of  the  tongue. 

The  study  of  the  supra-hyoid  fascia  is  important,  more  espe- 
cially from  the  changes  which  it  undergoes  during  the  develope- 
ment  of  diseases,  situated  between  its  external  surface  and  the 
skin,  and  those  occurring  behind  and  above  it.  Abscesses  in 
the  latter  situation  always,  in  fact,  tend  towards  the  mouth  or 
pharynx,  in  consequence  of  the  resistance  offered  by  this  apo- 
neurosis anteriorly;  and,  for  the  same  reason,  even  when  the 
abscess  is  considerably  developed,  fluctuation  cannot,  for  a  long 
period,  be  detected  externally.  The  lamellous  nature  of  this 
fascia  allows  it  easily  to  resolve  into  cellular  tissue,  and  accounts 
for  the  various  degrees  of  thickness  which  it  presents. 

The  supra-hyoid  muscles,  upon  which  the  motions  of  the  larynx 
and  inferior  jaw,  in  some  degree,  depend,  belong  more  especially 
to  the  tongue. 

The  digastric,  whose  anterior  belly  mounts,  obliquely,  from  the 
os  hyoides  to  the  submental  fossae,  in  contact  internally  with  its 
fellow,  covered  anteriorly  by  aponeurosis,  lying  posteriorly  upon 
a  portion  of  the  mylo-hyoid  muscle,  forms  an  arch,  separated 
from  the  maxillary  bone  by  a  space,  varying  every  moment 
during  the  elevation  or  depression  of  the  larynx  or  jaw,  and 
always  filled  by  the  sub-maxillary  gland.    Its  posterior  belly, 

*  This  recommendation  does  not  hold  good  in  bleeding  from  the  jugular  vein. 
The  surgeon  should,  in  opening  the  vessels,  cut  across  the  muscular  fibres  ;  otherwise 
the  muscle,  put  upon  the  stretch  by  the  chin  being  directed  over  the  opposite 
shoulder,  closes  the  incision  made  in  the  course  of  the  fibres,  preventing  the  flow  of 
blood  externally,  but  leading  to  its  effusion  into  the  loose  cellular  tissue  above  de- 
scribed. Consequently,  as  the  fibres  of  the  platisma  are  directed  from  below  up- 
wards, forwards,  and  inwards,  the  surgeon,  having  first  placed  his  finger  upon  the 
vein,  above  the  clavicle;  directs  the  incision  from  below  backwards,  upwards,  and 
outwards. — H.  H. 
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ascending  to  the  parotid  region,  lies  between  the  external 
maxillary  artery,  situated  externally,  and  the  lingual  nerve  and 
artery,  internally. 

The  stylo-hyoid,  bifurcating  to  form  a  passage  for  the  tendon 
of  the  latter,  furnishes  an  expansion  to  the  cervical  aponeurosis, 
and  is  inserted  into  the  os  hyoides.  The  mylo-hyoid,  covered 
by  the  digastric,  is  divided  from  the  buccal  membrane  by  the 
sublingual  gland  and  mylo-hyoid  nerve.  Internally,  a  pro- 
longation of  the  sub-maxillary  gland  and  hypo-glossal  nerve, 
the  gustatory  nerve,  and  lingual  artery,  prevent  its  being  in 
immediate  contact  with  the  genio-glossal  and  hypo-glossal 
muscles  ;  but  quite  anteriorly  it  touches  the  genio-hyoid,  which 
forming  a  small  column,  extending  from  the  genal  process  to 
the  bottom  of  the  ps  hyoides,  appears  only  to  be  the  inferior 
portion  of  the  genio-glossus. 

The  hyo-glossus  is  perforated  by  the  lingual  artery,  at  some 
lines  above  its  attachment  to  the  os  hyoides,  in  such  a  manner 
as  to  cover  a  small  portion  posteriorly;  whilst,  subsequently,  it 
is  itself  covered  by  the  muscle. 

Mylo-hyoid  space. — The  hyo-glossus  muscle  is  separated  from 
the  jaw  by  the  termination  of  the  stylo-hyoid,  and  the  tendon 
of  the  digastricus,  circumscribing  a  triangular  space,  the  internal 
side  of  which  is  formed  by  the  muscle,  the  superior  by  the  jaw, 
the  inferior  by  the  fascia,  which,  terminating,  posteriorly,  in  the 
parotid  region,  is  prolonged,  anteriorly,  towards  the  tongue, 
between  the  mylo-hyoid  and  genio-glossus  muscles. 

The  stylo-glossus,  a  small  fasciculus  situated  behind  the  pre- 
ceding, lies  between  the  jugular  vein,  the  internal  carotid 
artery,  and  the  nerves,  emerging  through  the  posterior  lacerated 
foramen  internally ;  the  external  carotid,  the  facial,  and  lingual 
arteries  and  veins,  the  hypo-glossal,  and  fifth  pair  of  nerves, 
externally. 

The  genio-glossus,  the  most  voluminous  and  important  of  all, 
is  attached  by  its  apex  to  the  genal  process.  Its  fibres  diverging, 
and  forming  a  sort  of  fan,  terminate  along  the  whole  extent  of 
the  inferior  surface  of  the  tongue.  Its  principal  function  being 
to  carry  the  base  of  the  tongue  forwards,  at  the  same  time  that 
it  elevates  and  draws  the  larynx  in  the  same  direction,  its 
motions  may  be  impeded  after  amputation  of  the  jaw. 

Arteries. — We  find,  posteriorly,  a  small  portion  of  the  two 
carotid  arteries.  External  to  the  internal  the  external  carotid  is 
crossed  by  the  digastric  and  stylo-hyoid  muscles,  the  hypo  -glossal 
nerve,  the  parotid  gland,  and  fascia;  posteriorly  are,  the  internal 
jugular  veins,  and  the  anastomotic  branches  of  the  great  sympa- 
thetic nerve  with  the  first  cervical.  Internally,  it  is  separated 
from  the  internal  carotid  by  the  inferior  pharyngeal  artery,  the 
stylo-glossus,  and  stylo-pharyngeus  muscles.  The  internal  carotid 
is  here  found,  in  the  same  relative  position  that  has  been  already 
described,  in  the  pharyngeal  and  parotid  regions. 
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The  facial  or  external  maxillary  follows  the  direction  of  a 
line,  drawn  from  the  posterior  extremity  of  the  greater  cornea 
of  the  os  hyoides,  to  the  anterior  of  the  masseter  muscle.  It  is 
tortuous  and  covered  by  the  digastric,  the  stylo-hyoid  muscles, 
the  facial  vein,  and  sub-maxillary  gland,  before  it  curves  over 
the  margin  of  the  jaw,  and  furnishes  the  submental,  which  runs 
along  the  attachment  of  the  mylo-hyoid  to  anastomose  with  the 
corresponding  artery  of  the  opposite  side ;  passing  between  this 
muscle  and  the  anterior  portion  of  the  digastric.  This  latter 
branch,  the  only  one  which  must  necessarily  be  divided  in 
amputation  of  the  jaw,  is  rarely  of  sufficient  size  to  cause 
hemorrhage  of  any  importance ;  at  all  events  it  is  easily  secured. 
Before  giving  this  off,  the  facial  artery  furnishes  numerous 
large  branches  to  the  sub-maxillary  and  lymphatic  glands. 
Being  very  superficial,  this  artery  may  be  opened  in  wounds 
and  operations ;  therefore,  it  should  always  be  tied  before  the 
extirpation  of  tumours,  however  small,  situated  deeply  beneath 
the  jaw.*  It  is  exposed  with  facility  between  the  cornua  of  the 
os  hyoides  and  the  sub-maxillary  gland,  and  it  will  suffice  to 
make  an  incision  extending  from  the  latter  organ  as  far  as  the 
anterior  of  the  sterno-mastoid  muscle,  in  accordance  with  the 
line  indicated  above.  The  parts  to  be  divided  are,  the  skin, 
platisma,  fascia,  (from  which  the  artery  is  separated  merely  by 
cellular  tissue,)  and,  sometimes,  the  facial  vein,  between  the  sub- 
maxillary gland  and  the  digastric  muscle. 

The  lingual  is  situated  a  little  lower  than  the  preceding ;  and 
on  its  internal  side  it  is  crossed  by  the  lingual  nerve,  before 
passing  into  the  hyo-glossus  muscle ;  previously,  its  relation  to 
the  muscles  is  the  same  as  that  of  the  facial.  Advancing  between 
the  hyo  and  genio  glossus  muscles,  it  is  accompanied,  inferiorly, 
and  externally,  by  the  hypo-glossal  nerve ;  and  after  giving  off 
the  sublingual,  it  terminates  by  taking  the  name  of  ranine.  In 
its  course  between  the  os  hyoides  and  the  superior  portion  of 
the  hyo-glossus  muscle,  it  merely  furnishes  some  small  unim- 
portant branches,  and  occasionally  the  submental.  It  occurs 
from  this,  that  in  applying  a  ligature  in  the  different  diseases  of 
the  tongue,  and  especially  in  fungus  haernatoides,  the  incision 
should  be  made  transversely,  having  its  anterior  extremity  pro- 
longed to  the  chin.  The  ligature  should  be  applied  at  some 
lines  beneath  the  sub-maxillary  gland.  The  artery  may  then 
be  secured,  behind  the  hyo-glossus  muscle,  by  separating  the 
nerve  crossing  it;  or,  rather,  beneath  the  muscle  itself,  by 
dividing  its  fibres,  which  form  a  very  thin  layer  over  the  vessel. 
Finally,  to  distinguish  it  from  the  external  maxillary,  it  will 

*  This  appears  to  me  to  be  a  very  unnecessary  precaution.  For  even  shotild  this 
artery  be  divided,  the  hemorrhage  likely  to  ensue  is  easily  arrested  by  the  fingers  of 
an  assistant  placed  upon  its  divided  portions,  or  by  compressing  the  trunk  of  the 
carotid  against  the  cervical  vertebras.  At  all  events,  a  ligature  may  be  applied  then, 
instead  of  submitting  the  patient  to  the  pain  and  inconvenience  of  a  previous 
operation  —  H.  II. 


ANTERIOR  PORTION. 


101 


suffice  to  remark,  that  the  latter  passes  above,  and  internally  to 
the  gland,  whilst  the  lingual  lies  more  inferiorly.  Large,  and 
more  numerous  than  the  arteries,  which  they  do  not  immediately 
accompany,  the  veins  are,  generally  speaking,  less  tortuous. 
The  facial  especially  should  be  examined  in  its  different  rela- 
tions. At  first,  placed  externally,  afterwards,  posteriorly  to 
the  artery  of  the  same  name,  it  leaves  it  in  descending,  and 
empties  itself  into  the  internal  jugular.  This  vein,  ordinarily 
running  beneath  the  fascia,  in  its  passage  from  the  genal  to  the 
sub-maxillary  regions,  is,  occasionally,  found  between  the  fascia 
of  the  neck  and  the  platisma.  It  then  forms  what  is  termed  the 
external  jugular.  Nevertheless,  it  must  be  understood  that  this 
latter  exists,  although  the  facial  follow  its  habitual  course.  The 
other  veins,  generally,  accompany  their  arteries,  and  empty 
themselves  into  the  internal  jugular  vein. 

The  lymphatic  glands  are  very  numerous  in  this  region ;  several 
are  met  with  posteriorly,  superiorly,  and  anteriorly  to  the  caro- 
tids ;  others  surround  the  sub-maxillary  gland.  There  are  two 
or  three  above  this  gland,  lying  upon  the  facial  vessels ;  and  we 
also  meet  with  others  between  the  mylo-hyoid  muscle,  the  jaw, 
the  digastric  muscle,  and  aponeurosis.  These  various  glands, 
receiving  the  lymphatics  of  the  pharynx,  of  the  interior  of  the 
mouth,  and  those  of  the  face,  swell  in  numerous  acute  and 
chronic  affections;  they,  consequently,  merit  great  attention. 
Their  developement  is  such  that  they  are  frequently  mistaken 
for  diseases  of  other  organs.  The  most  remote  have  given  rise  to 
suspicion  of  aneurism.  Those  in  the  neighbourhood  of  the  max- 
illary gland  have  been  mistaken  for  swelling  of  the  gland  itself, 
and  the  most  anterior,  being  firmly  bound  down  by  the  aponeu- 
rosis against  the  bone,  have  been  considered  adherent  cancers, 
which  surgeons  have  feared  to  touch.  In  this  respect  I  can  say, 
with  Colles  and  Burns,  that  most  of  the  extirpations  of  the  sub- 
maxillary gland,  hitherto  cited,  would  be  more  properly  described 
as  removals  of  these  lymphatic  glands.  Converted  into  fungus 
hematoides,  and  prolonged  as  far  as  the  pharynx  above  the  larynx, 
they  formed,  in  a  patient  whom  I  saw  in  1830,  a  livid  tumour,  the 
pulsations  of  which  were  so  evident,  that  there  was  great  diffi- 
culty in  distinguishing  it  from  aneurism. 

During  the  October  of  1823,  a  young  person  was  admitted 
into  the  hospital  of  the  School  of  Medicine,  having  a  very  hard 
tumour,  as  large  as  an  egg,  situated  beneath  the  maxillary  bone, 
at  the  point  corresponding  to  this  gland.  M.  Bougon  removed 
it,  and  it  was  at  first  thought  that  the  salivary  gland  was  the 
part  extirpated,  but  upon  a  more  attentive  examination,  this 
was  found  pushed  inwards,  and  the  tumour  was  formed  of 
several  disorganized  glands  of  the  mylo-hyoid  space. 

Enclosed  within  a  fibrous  sac,  prolonged  from  the  parotid 
sheath  and  posterior  layer  of  the  fascia,  the  sub-maxillary  gland 
is  frequently  continuous,  posteriorly*  with  the  parotid.  It  bifur- 
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catesj  anteriorly,  to  embrace  the  posterior  margin  of  the  mylo- 
hyoid muscle,  nearly  filling  the  whole  of  the  space  described  in 
speaking  of  the  hyo-glossus  muscle.  It  touches  the  supra-hyoid 
fascia,  externally  or  inferiorly,  and  may  be  felt  through  the  skin  ; 
the  facial  vein  is  also  applied  upon  it  in  the  latter  direction. 
Externally  and  superiorly,  it  lies  upon  the  internal  surface  of 
the  jaw,  receiving  the  mylo-hyoid  nerve.  Internally  it  is  sepa- 
rated from  the  mylo-hyoid  muscle  by  cellular  tissue,  and  the 
lingual  and  gustatory  nerves.  Finally,  the  facial  artery  is  found, 
at  its  posterior,  internal,  and  superior  portion,  so  closely  attached 
to  it,  that  in  some  individuals  it  is,  as  it  were,  enveloped  in  the 
granulations.  The  lingual  nerve  is  always  placed  near  the 
internal  surface  of  its  inferior  border,  whence  it  is  soon  sepa- 
rated by  the  hyo-glossus  muscle.  Limited,  inferiorly,  by  the 
sheath  of  the  digastric,  it  follows  all  the  movements  with  which 
this  muscle  endows  the  larynx;  consequently,  when  we  would 
render  it  prominent,  as  for  extirpation,  we  should  turn  the  head 
forcibly  backwards.  What  I  have  said  with  regard  to  the  lym- 
phatic glands,  would  lead  to  doubt  of  this  operation  having 
ever  been  performed.  Nevertheless,  as  the  sub-maxillary  gland 
is  encysted,  it  would  be  possible,  after  tying  the  facial  artery,  to 
extract  it,  without  injuring  any  organ  of  importance. 

The  whartonian  duct  lies  between  the  mylo-hyoid  and  genio- 
glossus  muscles,  ascending  towards  the  sublingual  gland  and 
sides  of  the  frenum.  The  two  principal  nerves  of  the  tongue 
accompany  it,  above  and  below,  for  some  extent.  Of  its  three 
tunics,  the  firmest  which  it  receives  is  from  the  fascia.  Its 
dilatation  constitutes  ranula,  and  its  relative  position  shows, 
that  even  if  a  large  portion  of  this  tumour  can  be  without 
danger  removed  through  the  mouth,  it  cannot  through  the 
sub-maxillary  gland. 

Nerves.  —  These  are  superficial  and  deep.  The  lingual, 
placed  at  first  external  to  the  carotid  artery,  internal  and  above 
the  stylo-hyoid  and  digastric  muscles,  runs  immediately  beneath 
the  maxillary  gland,  crossing  the  lingual  artery,  and  ascending 
to  the  external  surface  of  the  hyo-glossus  muscle,  anterior  to 
which  it  furnishes  numerous  filaments,  and  is  finally  lost  in  the 
tongue.  This  trunk,  the  means  of  communication  between  the 
fifth  and  eighth  pairs,  by  the  supra-hyoid  and  glossal  branches, 
establishes,  in  the  second  place,  some  relation  between  its 
branches  and  the  cervical  plexus,  by  the  descendens-noni 
nerve,  and  is  easily  exposed,  through  nearly  its  whole  extent, 
especially  in  the  direction  of  a  semicircular  line,  drawn  from 
the  anterior  border  of  the  sterno-mastoid  muscle,  opposite  the 
angle  of  the  jaw,  to  the  body  of  the  os  hyoides.  The  incision 
should  then  follow  the  curve,  separating  the  digastric  muscle 
from  the  inferior  circumference  of  the  sub-maxillary  gland. 

The  gustatory  branch  of  tlieffth  descends  beneath  the  mucous 
membrane  of  the  mouth5  above  the  sub-maxillary  gland,  between 
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the  superior  portion  of  the  hyo-glossus  muscle,  to  which  it  nearly 
approximates,  and  the  internal  surface  of  the  jaw,  from  which 
it  is  divided  by  the  gland.  Arrived  in  front  of  the  hyo-glossus 
muscle,  this  nerve  plunges  in  the  genio-glossus,  running  to  the 
papillae  of  the  tongue;  but  previously  it  anastomoses,  on  the 
one  hand,  above  the  secreting  organ,  with  the  mylo-hyoid 
branches  of  the  inferior  dental  nerve;  and,  on  the  other,  with 
the  lingual,  before  it  plunges  into  the  muscular  fibres,  internal 
to  the  whartonian  duct.  If  its  division  be  necessary,  we  must 
seek  it  behind  the  jaw,  as  it  is  almost  impossible  to  reach  it  in 
the  region  we  are  now  examining.  We  also  meet  with  some 
filaments  of  the  glosso-pharyngeal,  at  the  posterior  portion,  and 
pneumo-gastric,  and  great  sympathetic,  descending  between 
the  carotid  and  the  internal  jugular  vein. 

The  superficial  nerves  are  derived  from  the  cervical  plexus, 
and  the  inferior  branch  of  the  facial ;  the  former  remain  on  the 
external  surface  of  the  aponeurosis,  the  latter  ramify  in  the  sub- 
cutaneous cellular  tissue.  Numerous,  and  enclosed  in  a  dense 
membrane,  they  explain  the  great  sensibility  of  the  skin  in  this 
region,  and  the  violent  pain  and  nervous  affections  sometimes 
accompanying  its  inflammations.  Being  almost  inevitably  divi- 
ded in  extirpations  of  sub-maxillary  tumours,  they  account  for 
the  paralysis  of  the  lower  lip,  occasionally  succeeding  this 
operation. 

The  cellular  tissue  between  the  muscles  is  very  fine.  Beneath 
the  fascia  it  is  lamellous,  enclosing  adipose  vesicles.  It  runs  in 
large  quantities  into  the  sub-maxillary  gland,  enveloping  each 
of  its  granules,  and  sending  prolongations  between  them. 
When  suppuration  occurs  in  this  salivary  gland,  or  the  parotid, 
or,  in  fact,  in  any  gland  of  a  similar  character,  it  usually  com- 
mences in  this  membrane,  as  the  proper  glandulous  structure 
does  not  appear  susceptible  of  primitive  inflammation.  Con- 
tinuous with  that  from  the  sides  of  the  pharynx  and  tongue, 
more  abundant  laterally  and  posteriorly  than  in  the  middle,  it 
follows,  that  deep  suppuration  of  the  tonsils  may  point  beneath 
the  angle  of  the  maxilla,  in  the  same  manner  that  the  supra- 
hyoid fascia  forces  collections  into  the  sterno-pyrotidean  de- 
pression, when  they  cannot  reach  the  side  of  the  chin.  Its 
elasticity,  also,  allows  the  amygdalae,  when  swollen,  to  be  easily 
felt  within  the  stylo-maxillary  ligament.  Properly  speaking,  there 
is  no  skeleton  in  the  supra-hyoid  region,  the  only  bones  which 
appertain  to  it  being  the  os  hyoides,  and  the  inferior  half  of 
the  internal  surface  of  the  maxillary  bone.  The  former,  nearly 
rudimentary  in  man,  whilst  in  other  vertebrated  animals  it  forms 
a  very  complicated  bone,  is  sometimes  prolonged  as  far  as  the 
styloid  process,  from  the  stylo-hyoid  ligament  becoming  ossified. 
Its  lesser  cornua,  formed,  generally,  of  several  minute  portions 
of  bone,  is  very  useful  in  pointing  out  the  maxillary  and  lingual 
arteries,  which,  with  the  other  deep  vessels,  it  protects. 
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Notwithstanding  the  absence  of  support,  and  its  great  mo-* 
bility,  the  os  hyoides  may  be  fractured ;  it  has  also  been  con- 
sidered susceptible  of  luxation,  but  the  evidence  adduced  is  far 
from  conclusive. 

Transverse  wounds  above  the  os  hyoides  are  extremely  dan- 
gerous, independent  of  hemorrhage,  as  this  bone  gives  attach- 
ment to  nearly  all  the  depressor  muscles  of  the  tongue  and  jaw, 
and  nearly  all  the  elevators  of  the  larynx.  It  may  be  as  well  to 
remark,  that  a  wound  of  this  nature,  above  the  epiglottis,  would 
not  lead  to  danger,  as  regards  respiration. 

The  second  portion  of  the  skeleton  presents  the  genal  pro- 
cess, for  the  attachment  of  the  genio-glossus  and  genio-hyoid 
muscles ;  the  sub-genal  fossa  for  the  digastric ;  the  sublingual 
depression  for  the  gland  of  that  name ;  the  sub-maxillary  fossa, 
prolonged  as  far  as  the  angle ;  and,  more  superiorly,  the  mylo- 
hyoid crest.  Forming  a  solid  wall,  it  causes  the  various  organs, 
sustained  in  addition  by  the  cervical  fascia,  to  project  in  swel- 
ling, into  the  mouth,  rather  than  beneath  the  chin. 

We  may  conclude,  from  the  preceding  remarks,  that  wounds 
of  the  sub-maxillary  region  are,  in  general,  more  dangerous,  as 
they  approach  its  extremities.  In  fact,  an  instrument  cannot 
here  penetrate  at  all  deeply,  without  running  the  risk  of  wound- 
ing the  facial  or  lingual,  and  one  of  the  carotid  arteries,  or 
the  internal  jugular  vein,  the  lingual,  pneumogastric,  or  great 
sympathetic  nerves.  More  deeply  it  would  enter  the  pharynx. 
In  the  median  line  the  danger  is  much  less,  as  there  the  arteries 
are  smaller. 

The  relative  position  of  parts  is  as  follows :  — 

J.  The  skin. 

2.  Dense  cellular  tissue. 

3.  Platisma  myoides  muscle. 

4.  Lamellous  cellular  tissue,  in  which  the  superficial  nerves 
ramify. 

5.  Aponeurosis. 

6.  Digastric,  stylo  and  mylo  hyoid  muscles,  sub-maxillary 
gland,  facial  artery,  and  collateral  vein,  lymphatic  glands,  a 
small  portion  of  the  lingual  artery,  the  sub-mental  and  lingual 
nerves. 

7.  The  genio-glossus  muscle,  whartonian  duct,  hyo-glossus 
muscle,  lingual  artery,  gustatory  nerve,  carotid  arteries,  internal 
jugular  vein,  and  the  nerves  situated  behind  the  latter  vessels. 

8.  The  genio-glossus  muscle  and  the  tongue. 

9.  Finally,  the  mouth  superiorly,  and  the  pharynx  posteriorly, 
and  internally. 

Hence  we  perceive,  that  by  making  an  incision  in  the  median 
line,  it  would  be  possible  to  apply  a  double  ligature  round  the 
base  of  the  tongue,  for  the  removal  of  cancers,  &c. 

Sub-hyoid  region. — Limited  on  either  side  by  the  sterno-mas- 
toid  muscles,  infer iorly  by  the  supra-sternal  depression,  the 
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sub-hyoid  portion  of  the  neck  represents  a  sufficiently  regular 
triangle,  with  its  base  at  the  os  hyoides.  In  the  median  line  we 
observe,  1st,  An  horizontal  semicircular  depression,  corre- 
sponding to  the  thyro-hyoid  membrane.  This  is  the  part 
usually  divided  by  suicides.  2dly,  The  eminence  formed  by 
the  thyroid  cartilage,  more  prominent  in  man  than  in  females 
and  children.  3dly,  A  depression,  indicating  the  crico-thyroid 
ligament.  4thly,  The  projection  of  the  cricoid  cartilage,  and 
after  it,  another  less  marked,  determining  the  height  of  the 
trachea.  5thly,  Finally,  the  sub- thyroid  depression,  deeply  ex- 
cavated in  thin  subjects,  and  scarcely  visible  in  stout  individuals. 
In  a  middle-sized  man,  when  the  head  is  slightly  turned  back, 
it  measures  six  inches  from  the  os  hyoides  to  the  sternum,  and 
two  and  a  half  from  the  former  to  the  fissure  of  the  thyroid 
gland.  There  are  equally  two  inches  and  a  half  between  the 
lower  border  of  this  gland  and  the  sternum.  Inferiorly,  the  two 
sterno-mastoid  muscles  are  separated  from  each  other  by  a  space 
of  an  inch  only,  whilst  above  there  is  a  distance  of  three  inches 
between  them. 

The  skin  presents  nearly  the  same  characters  as  in  the  supra- 
hyoid region  ;  but  being  thinner,  and  enclosing  fewer  sebaceous 
follicles,  it  is  more  elastic. 

The  subcutaneous  layer  consists  of  three  laminae,  thick  and 
resistant,  forming  the  fascia  superficialis  in  the  median  line  ;  it 
is  thin,  and  less  distinct,  on  either  side,  in  consequence  of  the 
platisma  being  contained  between  its  laminae. 

The  aponeurosis* «  continuous,  superiorly,  with  that  of  the  pre- 
ceding, passes,  externally,  into  the  supra-clavicular  region,  and 
becomes  attached  below  to  the  sternum.  Its  external  surface  is 
in  contact  with  the  fascia  superficialis.  Its  internal,  or  posterior, 
is  extremely  complicated.  To  facilitate  its  description,  we  may 
examine  it  from  above,  downwards,  afterwards  tracing  it  late- 
rally from  the  median  line. 

Attached  to  the  os  hyoides,  it  remains  single  as  far  as  the 
upper  portion  of  the  thyroid  gland,  which  it  invests,  forming  a 
kind  of  sac,  the  two  portions  of  which  immediately  approach 
each  other,  becoming  a  sheath  for  the  thyroid  veins.  More 
inferiorly,  these  lamellae  are  lost,  the  one  on  the  anterior,  and 
the  other  on  the  posterior  surface  of  the  sternum.  The  sepa- 
ration at  this  point,  being  filled  merely  by  cellulo-adipose  tissue, 
renders  the  sternal  excavation  more  or  less  deep.  Abscesses  of 
this  situation  should  be  opened  early,  lest  they  burst  through 
its  posterior  wall.  Its  deep  layer  becomes  doubled,  constituting 
the  sheaths  for  the  thyroid  vessels,  and  enters  the  thorax,  where 
we  shall  find  it  continuous  with  the  pericardium.  Laterally, 
the  cervical  aponeurosis  forms  as  many  sheaths  as  there  are 
muscles,  nerves,  and  vessels.    The  sterno-hyoid,  sterno-thyroid3 
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omohyoid,  sterno-mastoid  muscles,  the  carotid  artery,  internal 
jugular  vein,  great  sympathetic  and  eighth  pair  of  nerves1,  thus 
severally  receive  a  kind  of  canal.  It  also  envelopes  the  trachea, 
passes  behind  the  pharynx,  is  reflected  over  the  anterior  recti  of 
the  head,  and  longus-colli  muscles,  and  is  attached  to  the  trans- 
verse processes.  It  next  embraces  the  anterior  scalenus  muscle, 
and  becomes  continuous,  on  the  one  hand,  with  the  external 
layer,  which  joins  it  behind  the  sterno-mastoid  muscle,  and  on 
the  other,  by  the  lamellae  and  aponeurosis  of  the  supra-clavicular 
region. 

It  is,  doubtless,  in  consequence  of  this  lamellous  disposition, 
that  the  fascia  cervicalis  has  rarely  been  described  as  an  aponeu- 
rosis ;  nevertheless,  in  a  great  many  instances,  it  possesses 
fibrous  texture,  especially  in  old  and  thin  subjects.  All  anato- 
mists, moreover,  as  well  as  surgeons,  were  in  the  habit,  before 
I  described  its  arrangement  in  1826,  of  saying,  that  the  vessels, 
nerves,  and  other  organs  entering  into  the  composition  of  the  cer- 
vical region,  were  united  by  dense  elastic  cellular  tissue,  formed 
of  lamellae,  more  or  less  firmly  adherent,  one  to  the  other. 
Colles  and  Burns  had  already  carefully  described  the  super- 
ficial, but  they  had  rather  neglected  the  deep  layers.  M.  Blan- 
din,  who  adhered  to  the  opinion  of  Burns  (after  some  modifica- 
tions), has  not  thought  proper  to  acquiesce  in  my  description  of 
this  aponeurosis.  There  can  scarcely,  however,  be  two  opinions 
on  the  subject ;  and  in  order  to  simplify  it,  I  will  repeat,  that 
all  the  muscles,  vessels,  and  nerves  of  the  anterior  region  of  the 
neck,  the  thyroid  gland,  the  trachea,  and  oesophagus,  are  each 
enveloped  in  a  fibro-cellular  sheath ;  that  these  sheaths,  con- 
tinuous with  each  other,  are  finally  attached  to  the  common 
investment,  or  fascia  cervicalis  of  Burns,  as  to  a  centre ;  and 
that  they  are  also  prolonged  to  the  cellular  tissue,  or  aponeurosis 
of  the  chest. 

This  disposition  explains  the  rapidity  with  which  abscesses 
form  in  deep-seated  inflammation  of  the  neck ;  why  the  pus 
burrows  in  different  directions,  instead  of  pointing  beneath  the 
skin ;  and  why  its  inflammations  almost  always  invade  a  large 
extent  of  surface.  It  also  shows,  that  abscesses  of  the  sub- 
hyoid region  should  be  opened  as  soon  as  detected,  if  we  would 
prevent  their  bursting  into  the  chest.  The  external  layer  of 
the  cervical  fascia  being  more  resistant  than  either  of  the  deeper 
seated,  causes  tumours,  forming  beneath  it,  to  extend  back- 
wards, rather  than  outwards ;  thus  compressing  the  trachea, 
oesophagus,  vessels,  &c. ;  producing  serious  mischief,  before  they 
present  any  considerable  size,  externally.  In  operations,  this 
should  always  be  borne  in  mind,  when  we  would  expose  any 
organ  of  this  region.  Stretched  firmly  across  the  trachea,  in 
the  supra-sternal  fossa,  it  opposes  the  atmospheric  pressure  so 
completely,  that  its  destruction  may  be  followed  by  suffocation, 
or  serious  inconvenience,  after  the  removal  of  tumours  impli- 
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eating  its  whole  substance.  Its  simple  division,  however,  ordi- 
narily produces  nothing  of  the  kind,  either  in  common  wounds, 
or  after  opening  abscesses. 

The  sterno-mastoid  muscle  here  merits  particular  attention. 
Serving  as  a  guide  in  incisions,  its  internal  margin,  thin  and 
flat  in  some  individuals,  is  separated  from  the  other  muscles  by 
a  thick  layer  of  aponeurosis.  If  we  were  ignorant  of  this  cir- 
cumstance, we  might  be  greatly  puzzled,  and  divide  the  sterno- 
hyoid and  thyroid  muscles,  instead  of  simply  everting  the 
sterno-mastoid.  I  have,  frequently,  seen  students  fall  into  this 
error,  whilst  practising  operations  on  the  dead  body. 

The  sterno-hyoid  circumscribe  an  elongated  triangle,  the  base 
inferior,  in  which  we  remark,  from  above  downwards,  beneath 
the  aponeurosis,  the  middle  of  the  thyro-hyoid  membrane,  the 
angle  of  the  thyroid  cartilage,  the  crico-thyroid  artery  and 
membrane,  the  cricoid  cartilage,  the  union  of  the  two  lobes  of 
the  thyroid  gland,  thyroid  veins,  and  the  trachea.  It  is,  con- 
sequently, in  this  region  that  tracheotomy  is  performed.  The 
sterno-mastoid  covers  the  lower  portion  of  the  sterno-hyoid 
muscle,  from  which  it  is  separated  by  the  sterno-clavicular  arti- 
culation. The  sterno-hyoid  lying  upon  the  sterno-thyroid 
muscle,  in  its  inferior  half,  immediately  covers  the  thyroid 
gland,  cartilages  of  the  larynx,  and  thyro-hyoid  depression. 

The  sterno-thyroid,  rather  larger  than  the  preceding,  like  it, 
circumscribes,  with  its  fellow,  a  triangular  space,  but  disposed 
inversely,  in  which  we  see  the  same  parts  as  in  the  other,  and 
in  addition,  superiorly,  a  portion  of  the  sterno-hyoid  muscle. 
The  two  sterno-thyroid  muscles  are  divided  from  each  other 
by  an  interval  of  about  an  inch,  towards  the  middle  of  the 
region. 

Fixed  to  the  sternum  and  larynx,  these  four  muscles  form 
a  kind  of  shield  over  the  trachea ;  so  that,  if  they  be  destroyed, 
this  canal,  pushed  forwards  during  inspiration,  may,  as  in  the 
example  reported  by  Burns,  be  compressed  by  the  air  fulfilling 
but  badly  its  functions  of  respiration. 

Covered,  as  it  emerges  from  behind  the  sterno-mastoid 
muscle,  by  the  external  jugular  vein,  and  a  branch  of  the 
superior  thyroid  artery,  enclosed  in  the  fascia  cervicalis,  the 
omo-hyoid  may  be  felt  through  the  skin,  in  some  individuals. 
Ascending  towards  the  os  hyoides,  it  crosses  the  vessels  and 
nerves,  circumscribing  two  triangular  spaces,  with  which  the 
surgeon  ought  to  be  well  acquainted. 

Omo-hyoid  space, — One  of  these  triangles,  superior,  limited  by 
the  supra-hyoid  region  above,  and  by  the  sterno-mastoid  muscle 
without,  may  be  called  the  omo-hyoid  triangle.  We  here  recog- 
nise the  internal  jugular  vein,  the  descendens-noni,  eighth,  supe- 
rior laryngeal,  and  great  sympathetic  nerves  ;  about  an  inch  of 
the  primitive  carotid,  the  origins  of  the  internal  and  external 
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carotids,  that  of  the  facial,  lingual,  occipital,  and,  occasionally,  of 
the  inferior  pharyngeal  and  superior  thyroid  arteries.  Finally, 
we  also  see  the  thyro-hyoid  muscle,  a  small  portion  of  the  mid- 
dle and  inferior  constrictors,  the  thyroid  cartilage,  its  superior 
cornua,  and  the  lateral  portion  of  the  thyro-hyoid  membrane. 

Orno -tracheal  space. — The  other  space,  which  may  be  termed 
omo-tracheal  triangle,  much  more  extensive  than  the  preceding, 
limited,  upwards  and  outwards,  by  the  omo-hyoid  muscle,  out- 
wards and  below  by  the  sterno-mastoid,  and  within  by  the 
trachea,  encloses  nearly  the  whole  of  the  sterno-hyoid  and 
thyroid  muscles,  a  small  portion  of  the  thyro-hyoid,  a  lobe  of 
the  thyroid  gland,  and  the  arteries  distributed  to  the  sub-hyoid 
veins,  the  plexus  of  the  hypo-glossus  nerve,  the  side  of  the 
cricoid  cartilage,  trachea,  and  oesophagus,  the  recurrent  nerve, 
primitive  carotid  and  inferior  thyroid  arteries,  great  sympathetic 
and  pneumo-gastric  nerves,  internal  and  external  jugular  veins, 
and,  lastly,  the  vertebral  arteries. 

The  thyro-hyoid)  the  last  of  the  superficial  muscles  of  this 
region,  covered  by  all  the  others,  lying  upon  the  thyroid  cartilage, 
are  separated  from  the  thyro-hyoid  membrane  by  a  considerable 
space.  The  laryngeal  nerve  lies  behind  their  posterior  border, 
between  the  os  hyoides  and  thyroid  cartilage,  before  it  penetrates 
the  larynx.    They  lead  to  no  surgical  consideration. 

The  longi-colli,  a  portion  of  the  anterior  great  recti  muscles  of 
the  head,  situated  deeply  on  the  transverse  processes  and  bodies 
of  the  cervical  vertebrae,  also  appertain  to  the  sub-hyoid  region. 
Between  the  former  and  the  scaleni,  there  exists  a  triangular 
space,  through  which  the  vertebral  artery  runs,  before  it  enters 
the  foramina  in  the  transverse  processes. 

Arteries. — The  carotids  are  those  which  here  merit  most  at- 
tention. 

The  right  carotid,  shorter,  closer  to  the  median  line,  and 
larger  than  the  left,  in  consequence  of  its  arising  from  the 
innominata,  would  prevent  our  opening  the  oesophagus,  on  this 
side,  and  should  be  remembered  in  tracheotomy. 

Anteriorly,  the  left  carotid  is  at  first  separated  from  the  sternal 
portion  of  the  sterno-mastoid  muscle,  by  an  interval  of  about  an 
inch,  which  is  less  on  the  right  side,  where  the  artery  approaches 
nearly  to  the  anterior  border  of  the  muscle.  They  are  both 
immediately  covered  by  the  internal  surface  of  this  same  muscle, 
and  by  the  posterior  border  of  the  sterno-thyroid.  As  the  sterno- 
mastoid  passes  backward  in  ascending,  they  thus  become  super- 
ficial at  the  upper  part  of  the  neck,  and  are,  consequently,  more 
easily  tied  in  this  situation.  Posteriorly,  they  lie  on  the  great 
sympathetic,  and  on  the  cardiac  filaments,  derived  from  this 
and  the  pneumo-gastrics,  which  lie  in  their  sheaths:  on  the 
inferior  thyroid  artery,  opposite,  or  a  little  inferior  to,  the  omo- 
hyoid muscle,  on  the  cervicalis  ascendens,  the  vertebral  and  its 
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accompanying  vein ;  finally,  mediately,  on  the  anterior  of  the 
base  of  the  cervical  transverse  processes,  and  at  the  triangle 
bounded  by  the  scalenus  anticus  and  longus-colli  muscles. 

We  perceive,  by  this  arrangement,  that,  if  necessary,  the  carotid 
may  be  compressed  on  the  left  side,  at  some  distance  above  the 
sternum.  In  fact,  nothing  would  prevent  their  compression, 
on  both  sides,  in  the  omo-hyoid  triangle,  if  this  could  be 
beneficial,  in  acute  ophthalmia,  and  inflammation  of  the  brain, 
as  was  supposed  by  Messrs.  Watson  and  Bland.  It  must,  how- 
ever, be  remembered  that  the  pressure  of  the  nerves  cannot  be 
supported  for  any  length  of  time,  without  danger.  Close  to  the 
sternum,  they  are  divided  from  each  other  merely  by  the  trachea, 
or  in  other  words,  by  an  interval  of  about  an  inch,  or  eighteen 
lines ;  whilst,  superiorly,  they  have  the  whole  of  the  larynx 
between  them. 

We  can  only  reach  the  primitive  carotid  artery,  on  its  internal 
side,  at  its  inferior  third,  or  rather  b}^  the  anterior  border  of  the 
sterno-mastoid  muscle,  in  its  whole  extent.  Externally,  an  in- 
strument would  only  reach  it,  after  dividing  the  internal  jugular 
vein ;  in  the  other  direction,  on  the  contrary,  there  are  no  vessels 
of  any  importance.  The  instrument  would  traverse,  first,  the 
skin,  parallel  to  the  sterno-mastoid  muscle,  but  in  such  a  manner, 
that,  if  above,  the  incision  should  be  at  the  internal  border  of  the 
muscle,  whilst,  inferiorly,  it  were  better  made  above  it,  especially 
on  the  left  side;  secondly,  the  aponeurosis  and  the  sterno-mas- 
toid muscle,  which  should  be  drawn  outwards  after  the  division 
of  this  fascia;  thirdly,  a  thinner  and  very  elastic  layer,  in  which 
some  filaments  of  the  cervical  plexus,  the  descendens-noni  nerve, 
commonly  ramify,  and  which  furnishes  a  sheath  to  the  omo- 
hyoid muscle. 

This  muscle  crosses  the  carotid  in  such  a  manner,  that  to  tie 
the  vessel  in  the  omo-hyoid  triangle  it  should  be  depressed,  by 
being  carried  inwards,  and,  on  the  contrary,  pushed  upwards  and 
inwards,  when  the  operation  is  performed  in  the  omo-tracheal 
triangle,  unless  it  be  found  advisable  to  cut  it  across. 

The  opening  of  the  sheath,  furnished  by  the  aponeurosis  to 
the  artery,  is  one  of  the  most  delicate  points  in  the  operation. 
Too  externally,  we  run  the  risk  of  opening  the  jugular  vein  ; 
directly  in  front,  we  may  injure  the  carotid  itself.  However, 
if  the  sheath  be  not  divided,  the  descendens-noni  and  cardiac 
nerves,  adhering  more  or  less  to  the  external  surface  of  the 
artery,  would  inevitably  be  comprehended  in  the  ligature. 

Ligature  of  the  primitive  carotids  for  aneurism,  wounds,  or 
any  diseases  of  their  branches,  should  be  applied  to  the  omo- 
hyoid region,  as  there  the  space  is  larger,  and  the  vessels  more 
superficial.  When,  on  the  contrary,  aneurism  occupies  the 
trunk,  we  are  obliged  to  place  the  ligature  nearer  to  the  sternum. 
In  this  case,  the  operation,  more  easily  performed  on  the  right 
side,  is  also  more  dangerous  there,  from  the  approximation  of 
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the  subclavian  artery,  preventing  the  formation  of  coagulum  in 
the  origin  of  the  carotid.  It  is  true,  that  in  cutting  on  the 
sterno-clavicular  depression,  as  recommended  by  M.  Sedillot,  we 
should  come  directly  upon  the  vessel;  but,  then,  the  muscular 
fibres  being  spread,  would,  it  appears  to  me,  present  an  im- 
portant obstacle. 

The  division  of  the  common  carotid  occurring  opposite  the 
superior  border  of  the  thyroid  cartilage,  the  sub-hyoid  region 
encloses  about  an  inch  of  the  internal  and  external  carotids. 
The  external,  which  would  be  better  termed  superficial,  is  placed 
in  front  of,  and  even  a  little  within,  the  internal,  which  is  larger, 
and  lies  on  the  anterior  of  the  spine.  A  ligature  should  not  be 
applied  upon  them  at  a  point  so  close  to  their  origin.  In  cases 
appearing  to  require  it,  the  same  operation  performed  on  the 
common  trunk  should  always  be  preferred,  perhaps  adding,  as  I 
once  did,  for  a  tumour  in  the  temple,  a  ligature  on  the  internal 
carotid,  thus  moderating,  as  much  as  possible,  the  reflux 
of  the  blood.  Before  it  enters  the  supra-hyoid  region,  the 
external  carotid  generally  furnishes  the  superior  thyroid,  ex- 
ternal maxillary  (facial),  lingual,  inferior  pharyngeal,  and 
occipital. 

Separating  from  the  trunk  opposite,  or  a  little  beneath  the 
cornua  of  the  os  hyoides,  the  thyroid,  to  reach  the  superior  and  ex- 
ternal portion  of  the  thyroid  gland,  follows  a  tortuous  direction ; 
but  generally,  obliquely,  forwards  and  downwards.  Enveloped 
in  the  deep  layers  of  the  fascia  cervicalis,  covered  slightly  by  the 
sterno-mastoid,  cellular  tissue,  subcutaneous  layer,  and  skin,  it 
is  crossed  by  the  lingual,  whilst  it  passes  over  the  superior 
laryngeal  and  several  filaments  of  the  great  sympathetic  nerves. 
In  this  course  it  gives  off  the  hyoid  branch,  distributed  to  the 
thyro-hyoid  membrane,  following  the  inferior  border  of  the 
bone,  and  frequently  wounded  in  attempts  at  suicide.  It  fur- 
nishes a  second,  which  descends  behind  the  gland,  internal  and 
anterior  to  the  carotid  sheath;  this  should  be  pushed  towards 
the  trachea,  when  the  principal  artery  of  the  neck  is  secured  at 
this  point.  A  third,  the  laryngeal,  ramifies  between  the  con- 
trictors  of  the  pharynx  and  posterior  border  of  the  thyro-hyoid 
muscle,  on  the  membrane  of  the  same  name,  and  is  lost  in  the 
larynx. 

From  this  arrangement,  the  trunk  of  the  superior  thyroid  can 
easily  be  exposed  and  secured,  in  the  course  of  a  line  drawn 
from  the  cornua  of  the  os  hyoides,  to  the  anterior  and  inferior 
portion  of  the  thyroid  cartilage,  or  rather  by  carrying  the  incision 
obliquely,  downwards  and  outwards,  from  the  hyoid  bone  to 
the  sterno-mastoid  muscle,  or,  finally,  by  dividing  the  soft  parts 
parallel  to  this  muscle  in  the  omo-hyoid  triangle.  The  artery, 
before  arriving  at  the  gland,  is,  in  fact,  merely  covered  by  the 
cervical  branch  of  the  ninth  pair  of  nerves,  some  veins,  the 
aponeurosis,  and  common  integuments. 
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We  also  remark  two  other  arteries  of  considerable  size,  the 
inferior  thyroid  and  the  vertebral. 

Placed,  at  first,  behind  the  common  carotid  and  internal 
jugular  vein,  the  pneumo-gastric  and  great  sympathetic  nerves, 
in  front  of  the  scalenus  and  longus-colli  muscles,  the  inferior 
thyroid  artery  ascends  tortuously,  behind  the  thyroid  gland,  where 
it  terminates,  by  giving  off  a  large  number  of  branches,  which 
anastomose  with  those  of  the  opposite  side,  and  the  superior 
thyroid.  On  the  left  side,  when  very  deeply  seated  behind  the 
carotid,  it  may  lie  behind  the  thoracic  duct,  at  the  same  time 
approaching  nearer  to  the  oesophagus  than  it  does  on  the  right. 
Anteriorly  and  externally,  it*  is  crossed  by  the  cervical  branch 
of  the  lingual  nerve.  The  inferior  laryngeal  lies  internal  and 
posterior  to  it. 

This  artery  is  nearly  always  met  with  in  the  upper  part  of 
the  omo-tracheal  triangle,  in  the  direction  of  the  omo-hyoid 
muscle,  behind  which  it  occasionally  lies.  It  may  be  tied 
without  difficulty  by  pursuing  the  same  steps  as  for  the  carotid  ; 
only  the  sheath  of  the  latter,  instead  of  being  opened,  must  be 
pushed  outwards,  whilst  the  thyroid  gland  and  trachea  are 
drawn  inwards,  and  the  omo-hyoid  muscle  upwards.  The  vessel 
is  always  found  in  this  space  close  to  the  muscles. 

It  should,  however,  be  noted,  that  the  thyroid  arteries  do  not 
always  present  either  the  same  size,  origin,  or  distribution. 
I  have  seen  the  superior  of  the  left  side  exceed  the  size  of  a 
quill,  whilst  the  right  was  smaller  than  usual. 

In  three  subjects  I  found  it  arose  from  the  primitive  carotid. 
It  very  frequently  runs  to  the  front  of  the  larynx  before  it 
divides,  and  Roberts  has  well  described  the  dangers  of  this 
distribution,  with  regard  to  tracheotomy.  The  inferior  is  some- 
times wanting,  at  others  it  passes  before  the  carotid  to  the  gland. 
Burns  relates  a  case  in  which  both  arose  from  the  right  side; 
consequently,  the  left  was  obliged  to  cross  the  trachea  before  it 
could  reach  its  destination. 

There  occasionally  exists  a  fifth  thyroid  artery  on  the  median 
line,  described,  in  the  first  instance,  by  Neubauer,  in  1772,  and 
since  that  period,  by  nearly  all  anatomists.  It  sometimes  arises 
from  the  innominata,  but  more  frequently  from  the  arch  of  the 
aorta,  ascending,  in  a  tortuous  manner,  to  the  inferior  portion  of 
the  gland,  anterior  to  the  trachea,  behind  the  veins,  aponeurosis, 
and  skin.  M.  Lauth  informed  me,  that  he  once  saw  it  given 
off  by  the  internal  mammary.  This  would  add  considerably  to 
the  danger  of  tracheotomy,  as  a  ligature  cannot  be  applied  upon 
it  without  considerable  difficulty,  in  consequence  of  the  large 
veins  usually  covering  it. 

It  should,  moreover,  be  understood,  that  this  artery,  termed 
middle  thyroid  by  Harrison,  varies  considerably  as  to  size,  posi- 
tion, and  even  number;  there  being  occasionally  two.    In  the 
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case  related  by  Meckel,  arising  from  the  innoininata,  it  ran  to 
the  left  lobe  of  the  gland,  directly  upon  the  anterior  surface  of 
the  trachea ;  in  such  a  manner  that  it  must  inevitably  have  been 
wounded,  had  tracheotomy  been  attempted.  Burns  mentions  a 
similar  instance ;  but  Roberts  is  in  error  when  he  says,  that  ceso- 
phagotomy  was  performed  on  this  individual. 

The  vertebral  also  arises  from  the  subclavian.  Crossing  behind, 
and  covered  by  the  internal  jugular  vein  and  carotid  artery  from 
below,  upwards  and  inwards,  it,  in  some  individuals,  slightly  over- 
laps the  internal  portion  of  the  common  carotid.  The  great 
sympathetic  and  eighth  pair  of  nerves  pass  over  it  in  the  same 
direction,  being  internal  to  it  inferiorly,  and  external  superiorly. 
It  is  accompanied,  on  its  inner  side,  by  the  longus-colli  muscle; 
afterwards  by  the  inferior  laryngeal  nerve,  the  oesophagus,  and 
trachea.  Externally,  it  is  in  relation  with  the  middle  cervical 
ganglion  and  its  filaments,  the  phrenic  nerve,  and  anterior  sca- 
lenus muscle,  and  finally  enters  the  canal  formed  by  the  foramina 
of  the  cervical  transverse  processes,  through  which  it  runs  to  the 
cranium.  If  it  can  be  tied  with  any  advantage,  as  Hippolyte  of 
Naples  asserts,  it  is  behind  the  primitive  carotid,  towards  the 
inferior  portion  of  the  omo-tracheal  triangle. 

Some  of  these  arteries  present  still  other  anomalies.  The 
two  carotids,  sometimes,  arise  from  a  single  trunk,  which  I  have 
seen  extend  as  far  as  two  inches  above  the  sternum.  Burns, 
who  cited  five  cases  of  this  description,  also  described  one  in 
which  the  innoininata  reached  the  inferior  border  of  the  thyroid 
gland.  Tracheotomy  and  oesophagotomy,  although  under  these 
circumstances  exceedingly  dangerous  inferiorly,  would  still  be 
practicable  superiorly  :  but  when  the  right  carotid,  as  I  have  seen 
in  three  instances,  rising  from  the  aorta,  crosses  the  trachea  to 
its  natural  position,  or  when  that  of  the  left  side  arises  from  the 
innominata,  the  operation  would,  of  course,  be  attended  with 
excessive  danger,  and  it  was  most  likely  some  such  variety 
which  caused  the  death  of  the  young  female  mentioned  by 
Walter,  as  having  perished  from  the  artery  being  wounded 
during  the  operation  for  tracheotomy. 

,The  carotid,  instead  of  bifurcating  in  its  ordinary  situation, 
occasionally  divides  at  the  base  of  the  neck,  or,  in  other  instances, 
remains  entire  as  far  as  the  angle  of  the  jaw.  These  irregu- 
larities place  the  surgeon  under  great  embarrassment,  should  he 
attempt  to  operate  for  aneurism,  &c. 

Nothing  is  more  common  than  to  find  the  vertebral  arteries 
arising  from  the  transverse  portion  of  the  aorta,  instead  of  the 
subclavian,  especially  on  the  left  side.  Frequently  also,  on 
one  side,  or  even  on  both,  they  do  not  enter  the  canal  until  very 
high  up  in  the  neck,  opposite  the  fifth,  fourth,  second,  or  first 
cervical  vertebrae.  Under  such  circumstances,  aneurism  of  the 
vertebra?  would  jesemble  that  of  the  carotid;  the  one  might  thus 
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be  mistaken  for  the  other ;  or,  both  being  included  in  the  same 
ligature,  one  side  of  the  brain  would  suddenly  be  deprived  of 
blood* 

Veins. — The  internal  jugular,  lying  external  to  the  carotid, 
follows  the  same  course  as  that  artery.  Notwithstanding  these 
two  vessels  are  enveloped  in  a  common  fibrous  sheath,  they  have 
each  their  proper  cellular  membrane.  We  distinguish  the  vein 
from  the  artery  by  the  thinness  and  transparency  of  its  coats,  by 
its  position,  always  external,  and  by  the  colour  of  the  blood  cir- 
culating through  it.  It  is  commonly  flattened  in  the  dead  body, 
forming  a  half  canal,  placed  on  the  external  portion  of  the  carotid. 
During  life,  its  relative  size  being  much  greater,  it  covers  a  con- 
siderable portion  of  the  anterior  surface  of  the  artery.  Dilating 
during  expiration,  it  is  largest  in  those  cases  where  inspiration  is 
most  interrupted.  These  variations  in  size  especially  interfere 
in  the  application  of  the  ligature  upon  the  carotid.  This,  how- 
ever, may  be  prevented  by  compressing  the  vein  at  the  upper 
portion  of  the  neck.  Covered  by  the  same  parts  as  the  artery, 
accompanied  externally  by  the  phrenic  nerve,  and  generally  by 
the  cervical  plexus,  the  jugular  vein  touches  the  carotid,  thus 
accounting  for  some  of  the  varicose  aneurisms  of  the  neck.  Pos- 
teriorly, it  crosses  the  inferior  thyroid  artery,  and  the  branches  of 
the  cervical  plexus,  which  anastomose  superiorly  with  the  great 
sympathetic  In  the  latter  situation,  it  ordinarily  covers  the 
arteria  cervicalis  ascendens,  and  lies  on  the  internal  side  of  the 
scalenus  anticus  muscle,  commonly  hiding  the  vertebral  artery 
in  entering  the  subclavian  vein.  Its  anterior  portion  receives 
numerous  veins,  crossing  the  common  carotid,  and  impede  the 
more  in  operations,  in  that  they  are  very  uncertain  as  to  number, 
size,  and  position.  All,  however,  appertaining  to  the  organs  situ- 
ated in  the  supra  and  sub-hyoid  regions,  they  are  more  especially 
collected,  on  the  one  hand,  beneath  the  cornua  of  the  os  hyoides, 
and  on  the  other,  in  the  base  of  the  region  above  the  sterno-cla- 
vicular  articulation.  There  are  also  some  large  venous  branches 
ramifying  in  the  supra-clavicular  region,  from  the  anterior 
portion  of  the  chest,  particularly  on  the  left  side,  emptying 
themselves  into  the  subclavian  or  internal  jugular.  The  plexus, 
thus  formed,  may  add  considerably  to  the  difficulty  of  applying 
a  ligature  on  the  subclavian  artery,  internal,  to  the  sterno-mastoid 
muscle,  and  accordingly  it  is  much  easier,  in  these  cases,  to  tie 
the  carotid  immediately  above  or  below  the  omo-hyoid  muscle. 

The  external  jugular  commonly  belongs  to  the  supra-clavicular 
region  ;  we,  however,  sometimes  meet  with  it  in  the  sub-hyoid ;  in 
these  instances  it  is  smaller  than  ordinary.  It  occasionally  receives 
most  of  the  branches  of  the  face  and  sub-maxillary  region ;  now- 
and-then,  on  the  contrary,  it  appears  formed  solely  of  thyroid 

*  This  is  not  the  case,  as  the  brain  would  then  be  supplied  from  the  internal 
■carotid  and  vertebral  artery  of  the  opposite  side,  through  the  free  anastomosis,  at  the 
circle  of  Willis. 
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branches,  wandering  from  their  natural  direction.  Its  trunk,  on 
some  occasions,  empties  itself  into  the  internal  jugular,  close  to 
the  larynx ;  but  it  more  frequently  descends,  isolated,  to  the 
lower  part  of  the  neck,  then  entering  the  same  vessel ;  and,  upon 
other  occasions,  it  runs  directly  into  the  subclavian,  especially  on 
the  left  side.  Placed  superficially,  it  ramifies  between  the  muscles 
and  the  fascia  cervicalis,  which  it  traverses  in  an  especial  manner, 
when  proceeding  from  the  thyroid  gland. 

The  thyroids  are  larger,  in  proportion,  in  the  infant  than  the 
adult,  and  in  the  female  than  the  male.  Their  size  commonly 
depends  upon  that  of  the  gland,  and  they  may  be  arranged  in 
two  divisions.  Those  accompanying  their  arteries  are  more 
superficial,  crossing  the  carotids  to  the  internal  jugular.  The 
others,  uniting  beneath  the  gland,  form  three,  four,  or  five  prin- 
cipal branches,  which,  descending  in  front  of  the  trachea,  con- 
stitute a  species  of  plexus  between  the  sterno-hyoid  and  thyroid 
muscles.  This  is  the  sub-thyroid  plexus,  which  adds  so  much  to 
the  danger  of  tracheotomy.  Its  branches,  enveloped  in  cellular 
tissue,  and  a  process  of  the  deep  cervical  fascia,  empty  themselves 
into  the  subclavian  vein.  Being  also  situated  beneath  the  apo- 
neurosis, they  are  not  visible,  even  in  cases  of  varicose  dilatation. 

The  other  veins  pass  into  one  of  the  preceding  branches,  and 
are  scarcely  worthy  further  notice.  The  facial  and  lingual,  cross- 
ing the  carotid  superiorly,  have  been  already  mentioned. 

The  anomalies  of  the  veins  of  the  neck  are  important.  Where 
there  are  several  external  jugulars,  they  are  so  minute  that  phle- 
botomy is  performed  with  difficulty.  In  the  varieties  cited  by 
Wild,  the  enormous  branch,  which  on  each  side  communicated 
the  jugulars  with  the  thyroid  plexus,  would  greatly  increase  the 
dangers  and  difficulties  of  tracheotomy  and  cesophagotomy. 
Close  to  the  heart,  and  having  no  valves,  they  allow  the  reflux  of 
blood,  in  such  quantities,  that  the  opening  of  a  single  external 
jugular  vein,  has  led  to  fatal  hemorrhage.  For  the  same  reason, 
their  inflammation  is  quickly  fatal.  This  reflux  is  so  manifest 
here,  in  several  diseases,  that  we  may  see  pulsations  in  the  supra- 
sternal fossa,  and  along  the  sterno-parotidean  fissure,  as  we  shall 
also  observe  in  the  supra-clavicular  regions. 

The  lymphatics  are  numerous,  and  pretty  well  understood. 
Some  descend  to  the  mediastinum,  others  to  the  axilla;  but 
the  greatest  proportion  terminate  beneath  the  sterno-mastoid 
muscle.  Their  glands  should  be  well  understood,  on  account  of 
the  numerous  diseases  to  which  they  are  subject.  They  form, 
at  first,  a  remarkable  chain,  round  the  carotid  and  internal  jugu- 
lar vein.  Some  others,  less  voluminous,  are  situated  anterior  to 
the  trachea,  behind  the  sub-thyroid  plexus.  We  occasionally 
find  one  in  front  of  the  larynx.  In  swelling,  these  glands  may 
assimilate  various  diseases.  The  slow  and  gradual  developement 
may  lead  to  the  suspicion  of  aneurism,  either  of  the  carotid,  its 
branches,  or  the  inferior  thyroid.  This  error  is  the  more  difficult 
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to  avoid,  inasmuch  as  the  folds  of  the  cervical  fascia  and  the 
sterno-mastoid  muscle  present  so  much  resistance,  in  some  indi- 
viduals, that,  re-acting  posteriorly  on  the  vessels,  they  thus  inter- 
rupt the  circulation.  The  same  may  be  said  of  the  glands  in 
front  of  the  trachea,  with  regard  to  the  thyroid,  as  this  gland 
has  more  than  once  been  considered  to  be  removed,  when  the 
surgeon  had  simply  extirpated  one  of  those  surrounding  it.  The 
gland  described  by  Burns  is  equally  likely  to  acquire  large  size, 
to  give  rise  to  many  errors,  and  to  produce  disastrous  results. 
Finally,  there  are  some,  very  small,  met  with  between  the  oeso- 
phagus and  trachea,  surrounding  the  recurrent  nerves.  Their 
depth  would  render  diagnosis  of  their  pathological  condition 
more  difficult  than  that  of  the  preceding. 
The  nerves  are  very  numerous. 

The  cervical  plexus  furnishes  the  superficial  and  deep.  The 
former,  appertaining  to  the  branches  ascending  towards  the 
larynx,  beneath  the  chin,  between  the  fascia  and  platisma,  are 
flattened,  hard,  and  necessarily  divided  in  ligature  of  the  caro- 
tid in  the  omo-hyoid  triangle.  Their  anastomosis  with  the  facial 
accounts  for  the  sometimes  exceedingly  acute  pain,  arising 
in  the  face  from  subcutaneous  tumours  of  the  neck.  The  latter 
are  filaments  of  communication  with  the  great  sympathetic,  and 
especially  the  branch  anastomosing  with  the  ninth  pair.  Emerg- 
ing from  beneath  the  sterno-mastoid  muscle,  this  branch  crosses 
the  anterior  of  the  jugular  vein  very  obliquely  before  it  unites 
with  the  filaments  of  the  hypo-glossal.  Other  branches  of  the 
cervical  plexus  pass  behind  the  deep  vessels  of  the  neck. 

We  next  find  the  descending  branch  of  the  ninth.  Given  off 
from  the  trunk,  opposite  the  os  hyoides,  it  at  first  lies  without 
the  internal  carotid  ;  afterwards,  in  front  of  the  common  carotid, 
to  which  it  is,  as  it  were,  attached.  It  sometimes  abandons  this 
vessel,  to  approach  nearer  to  the  larynx  or  trachea,  but  more 
commonly  to  run  externally  on  the  jugular  vein.  It  unites,  near 
the  omo-hyoid  muscle,  to  the  internal  descending  branch  of  the 
cervical  plexus,  in  such  a  manner,  that  in  some  individuals  it 
forms  externally,  or  beneath,  a  kind  of  plexus,  named  by  some 
authors,  superficial  cervical  plexus,  the  filaments  of  which,  at  first, 
cover  the  primitive  carotid  artery,  in  the  omo-tracheal  triangle. 

The  pneumo-gastric,  the  largest  and  most  remarkable  of  all 
the  nerves  of  the  neck,  placed  on  the  base  of  the  cervical  trans- 
verse processes,  is,  at  the  same  time,  covered  by  the  carotid 
artery  and  internal  jugular  vein.  It  is,  therefore,  between  these 
vessels  that  we  constantly  find  it  close  to  the  great  sympathetic 
nerve.  In  this  situation,  it  cannot  be  mistaken  for  any  other 
organ,  and  is  enveloped  by  very  dense  cellular  tissue. 

The  pneumo-gastric  gives  off  two  principal  branches,  the  two 
laryngeal  nerves. 

The  superior  laryngeal,  separated  from  the  trunk  of  the  eighth 
pair,  opposite  the  os  hyoides,  at  first  lies  behind  the  carotid,  close 
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to  its  division.  It  next  runs  internally,  to  arrive,  on  the  one 
hand,  at  the  posterior  portion  of  the  thyroid  gland,  and,  on  the 
other,  on  the  thyrohyoid  membrane.  Sometimes  more,  some- 
times less  elevated  than  the  superior  thyroid  artery,  it  is  always 
more  deeply  seated,  although  it  follows  nearly  the  same  direction. 
Its  division  almost  inevitably  produces  dumbness. 

Longer  on  the  left  side  than  on  the  right,  because,  in  the  former, 
it  passes  beneath  the  arch  of  the  aorta,  whilst,  in  the  latter,  it 
hooks  round  the  subclavian,  the  inferior,  or  recurrent  nerve 
ascends  to  the  larynx,  between  the  carotid  lying  externally,  and 
the  oesophagus  and  trachea  internally.  At  first,  closer  to  the 
artery,  the  nerve  quickly  approaches  nearer  the  respiratory  and 
alimentary  tubes,  to  which  it  supplies  numerous  branches.  It 
consequently  follows,  that  the  inferior  laryngeal  nerve,  exposed 
to  injury  in  cesophagotomy,  may  likewise  be  wounded  in  extirpa- 
tion of  the  thyroid  gland,  ligature  of  the  inferior  thyroid  artery, 
of  the  common  carotid  inferiorly,  and  of  the  subclavian  internal 
to  the  sterno-mastoid  muscle. 

In  a  case  mentioned  by  Hart,  the  right  recurrent  was  wanting, 
being  replaced  by  some  other  sub-hyoid  branch,  which  must  in- 
evitably have  been  wounded  in  cesophagotomy.  In  another,  men- 
tioned by  Wrisberg,  there  were  two  on  each  side. 

We  must  also  note  the  cardiac  filaments  furnished  by  the  eighth 
pair.  More  numerous  on  the  left  than  on  the  right  side,  they 
remain  for  some  distance  behind  the  trunk  of  the  carotid,  ad- 
hering, in  fact,  to  the  sheath,  especially  at  their  upper  half. 
This  sheath  should,  therefore,  be  opened  in  tying  the  carotid, 
otherwise  one  or  two  might  be  implicated  in  the  ligature,  inter- 
rupting the  action  of  the  heart.  Placed  more  deeply  than  the 
pneumo-gastric,  the  great  sympathetic  is  equally  covered  by  the 
carotid  artery.  We  also  find  in  this  region  a  portion  of  its 
superior,  and  (when  it  exists)  the  whole  of  its  middle  ganglion, 
the  two  cardiac  nerves,  and  numerous  accessory  filaments,  ' 


SECTION  SECOND. 

LARYNGOTRACHEAL  REGION. 

Situated  in  the  median  line,  the  laryngotracheal  canal  presents 
relations  common  to  all  the  parts  composing  it,  which  also  offer 
individual  peculiarities.  It  is  covered  anteriorly,  through  its 
whole  extent,  by  a  double  layer  of  the  cervical  fascia,  by  the 
subcutaneous  tissues,  and,  more  externally,  by  the  sterno-hyoid 
muscles,  aponeurosis,  platisma,  and  skin ;  more  deeply,  the 
carotid  arteries,  the  pneumo-gastric,  and  great  sympathetic 
nerves,  with  the  jugular  vein  accompanying  it  through  its  whole 
course.  Its  different  portions  have  special  relations,  and  must 
be  examined  separately. 


LARYNGOTRACHEAL  REGION.  117 

The  thyro-hyoid  membrane,  similar  in  nature  to  the  yellow 
ligaments,  is  separated  from  the  epiglottis,  posteriorly,  by  a  trian- 
gular space,  filled  with  adipose  cells,  or  by  the  epiglottidean 
gland,  and  from  the  pharynx,  by  mucous  membrane.  Anteriorly, 
it  is  covered  by  an  arterial  branch,  and  some  small  twigs,  de- 
rived from  the  superior  thyroid;  by  the  superior  laryngeal  nerve, 
which  pierces  it  to  enter  the  larynx,  with  some  filaments  from 
the  lingual ;  by  a  cellular  layer,  lodging  the  vessels  and  nerves ; 
by  the  omo,  sterno,  and  thyro  hyoid  muscles;  and,  finally,  by  the 
aponeurosis,  platisma,  and  skin.  Its  length  is  about  fifteen  lines, 
thicker  in  the  centre  than  laterally.  Instruments  dividing  it 
transversely,  or  otherwise,  are  liable  to  penetrate  the  pharynx, 
beneath  the  epiglottis.  Provided  the  glottis  remains  uninjured, 
wounds  do  not  necessarily  produce  dumbness,  since  the  voice  is 
incontestably  formed  beneath ;  but  they  may  produce  serious 
mischief,  from  dividing  the  laryngeal  nerve  and  thyro-hyoid  artery. 
Being  more  constricted  than  the  os  hyoides  and  thyroid  carti^ 
lage,  it  forms  a  kind  of  fissure  into  which  instruments  of  destruc- 
tion are  commonly  introduced  in  attempts  at  suicide  :  they  are 
generally,  however,  arrested  by  the  cornua  of  the  thyroid  car- 
tilage. 

As  there  are  no  organs  of  importance  likely  to  be  wounded, 
the  epiglottis  being  placed  posteriorly,  M.  Vidal  (de  Cossio)^ 
considering  that  quinsy  generally  proceeds  from  an  accumulation 
of  pus,  either  in  the  substance  of  the  cordae  vocales,  or  between 
the  epiglottis  and  os  hyoides,  proposed  to  penetrate  this  cavity, 
and  give  exit  to  the  fluid.  M.  Malgaigne,  also,  recommended 
the  same  method  for  the  abstraction  of  foreign  bodies  arrested 
in  the  ventricles  of  the  larynx. 

The  larynx  offers  to  our  consideration,  in  the  first  pi  ace,  the  thyroid 
cartilage  ;  next,  the  cricoid  ;  finally,  the  crico-thyroid  membrane. 
The  former,  harder  and  more  disposed  to  ossify  than  the  second, 
forms  a  slanting  prominence  on  its  superior  border,  projecting 
strongly  upwards,  especially  in  man.  In  this  respect  the  differ- 
ence between  the  two  sexes  is  so  great,  that,  to  distinguish  them, 
it  would  be  sufficient  to  touch  the  larynx  in  the  adult.  It  is 
nearly  an  inch  in  length.  Its  external  surface  forms  two  planes, 
inclining  backwards ;  its  internal  presents  two  other  planes,  in- 
closing the  essential  portions  of  the  larynx.  The  corda  vocales 
are  attached  by  their  anterior  extremity,  in  the  retiring  angle 
resulting  from  their  union,  at  about  two  lines  beneath  the  superior 
median  fissure ;  and,  a  little  inferiority,  we  find  the  thyro-arytenoid 
muscle.  Thus,  in  laryngotomy,  according  to  Desault's  mode,  the 
division  must  be  made  directly  on  the  median  line. 

The  cricoid  cartilage,  largest  posteriorly,  is  there  surmounted 
by  the  two  arytenoids,  with  which  it  so  articulates,  that  in  my 
opinion,  they  may  bend  either  forwards  or  laterally.  Posteriorly, 
it  is  covered  by  the  posterior  and  lateral  crico-arytenoid  muscles. 
It  next  corresponds  to  the  origin  of  the  oesophagus,  or,  rather,  to 
I  3 


118 


OF  THE  NECK : 


the  termination  of  the  pharynx.  On  its  sides  are  the  crico-thyroid 
muscles,  whilst,  anteriorly,  there  are  no  organ's  of  importance, 
the  thyroid  gland  rarely  reaching  so  high  up.  Opposite  to  it, 
the  trunk  of  the  recurrent  nerve  is  lost  in  the  tissues,  in  the  same 
way  that  the  superior  laryngeal  spreads  out  above  the  thyroid 
cartilage.  The  proper  muscles  of  the  larynx  receive  the  latter 
filaments  of  these  nerves,  but  their  exact  point  of  termination 
has  not  yet  been  discovered.  According  to  Magendie,  there  is 
one  nerve  for  the  dilating  muscles,  and  another  for  the  constric- 
tor of  the  glottis ;  but,  like  M.  Blandin,  I  have  frequently  traced 
a  filament  of  the  recurrent  as  far  as  the  arytenoid  muscles. 

The  crico-thyroid  membrane,  from  four  to  five  lines  in  its 
transverse,  and  from  three  to  four  in  its  vertical  diameter,  is  of 
the  same  nature  as,  although  much  stronger  than,  the  thyro- 
hyoid membrane.  Destined  simply  to  fill  up  the  space  between 
the  cricoid  and  thyroid  cartilages,  it  is  capable  of  being  folded, 
on  itself,  in  their  various  movements.  No  important  organ 
crosses  it  anteriorly,  excepting  the  crico-thyroid  artery.  In  ex- 
posing it,  the  parts  divided  are,  the  skin,  superficial  fascia,  apo- 
neurosis, and  several  layers  of  cellular  tissue,  assembled  in  the 
median  line,  after  having  enveloped  the  muscles. 

The  cricoid  artery,  nearly  always  forming  an  arch,  may  give  rise 
to  alarming  hemorrhage  :  on  the  one  hand,  because  it  is  difficult 
to  arrest  the  blood  by  pressure ;  on  the  other,  because  this  fluid 
may  flow  into  the  opened  larynx,  producing  symptoms  of  suffo- 
cation. To  avoid  such  an  accident,  we  must  vary  our  methods 
of  proceeding.  When  we  would  open  the  crico-thyroid  mem- 
brane simply  for  the  admission  of  air,  we  should  divide  the 
tissue,  parellel  to  the  direction  of  the  artery,  which  may  then  be 
either  depressed  or  raised  by  the  finger  nail.  When,  on  the 
contrary,  we  operate  for  the  extraction  of  a  foreign  substance,  this 
substance  may  be  either  above  or  below  the  cricoid  cartilage. 
In  the  former  case,  we  may  be  obliged  to  follow  the  advice  of 
Desault,  and  divide  the  thyroid  cartilage,  from  below  upwards ; 
and  we  must  then,  before  perforating  the  membrane,  assure  our- 
selves of  the  precise  size  and  situation  of  the  artery.  If  the 
finger  does  not  discover  it,  does  not  feel  its  pulsation,  we  may  be 
certain  that  it  is  too  small  to  cause  danger  by  its  division.  If, 
on  the  contrary,  its  pulsation  is  very  distinct,  if,  in  a  word,  it  is 
of  any  size,  we  should  draw  it  down,  and  commence  our  incision 
above  it.  In  the  latter,  or  where  the  foreign  substance  is  below 
the  cricoid  cartilage,  we  should,  as  recommended  by  Boyer,  cut 
through  this  cartilage  from  above,  downwards.  The  artery,  in 
this  case,  when  of  any  size,  frequently  furnishes  a  descending 
branch,  which  it  would  be  impossible  to  avoid  in  cutting  trans- 
versely beneath  the  thyroid  cartilage.  Could  we  be  aware  of 
this  fact  beforehand,  we  might  avoid  it  with  certainty,  by  cut- 
ting the  cartilage  laterally,  as  was  proposed  by  M.  Foulhioux, 
for  the  purpose  of  avoiding  the  cordse  vocales.    We  must  recol- 
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lect,  moreover,  that,  in  this  situation,  the  trachea  is  only  about 
seven  lines  in  diameter,  and  we  should,  consequently,  be  careful  not 
to  injure  the  opposite  wall  with  the  knife.  We  had,  therefore, 
better  use  a  probe-pointed  bistouri ;  and,  if  we  employ  a  canula, 
it  ought  to  be  short,  and  curved,  so  that  its  extremity  may  re- 
main free  in  the  canal. 

The  two  excavations  or  ventricles,  presented  by  the  interior  of 
the  larynx,  explain  why  foreign  bodies  stop  here  so  frequently, 
instead  of  descending  into  it;  and  the  depressions,  observed 
above  the  superior  cordae  vocales,  are  also  obstacles  which  they 
do  not  always  overcome. 

The  superficial  position  of  the  larynx,  it  is  true,  renders  its 
incision  easy,  and  but  little  dangerous ;  but,  besides  the  possi- 
bility of  these  cartilages  becoming  ossified,  we  can  only  open, 
according  to  the  methods  of  Desault  or  Foulhioux,  for  the  ex- 
traction of  foreign  bodies  ;  for,  if  we  would  re-establish  respira- 
tion, neither  the  process  of  Vicq-d'Azir,  nor  that  of  Boyer,  would 
allow  of  a  sufficiently  large  opening  for  the  maintenance  of  a 
proper-sized  canula. 

The  trachea  reposes,  by  its  membranous  portion  or  posterior 
fourth,  upon  the  oesophagus,  which,  being  attached  to  it  by 
loose  cellular  tissue,  explains  how  foreign  bodies,  arrested  in 
either  of  these  canals,  may  penetrate  the  other.  It  is  enveloped, 
anteriorly  and  laterally,  by  the  thyroid  gland.  Although  the 
functions  of  this  latter  organ  are  not  well  understood,  it,  never- 
theless, occupies  a  marked  situation  in  surgery :  in  the  first 
place,  from  the  diseases  to  which  it  is  exposed ;  and,  in  the  se- 
cond, on  account  of  its  complex  relations. 

The  thyroid  is  enveloped  in  a  species  of  fibro-cellular  bag, 
occasionally  very  dense,  rendering  fluctuation  of  its  interior  very 
difficult  to  be  ascertained,  when  pus  and  other  fluids  accumulate ; 
and  allowing  the  gland  to  attain  considerable  size,  without  con- 
tracting firm  adhesion  with  the  surrounding  tissues.  The  two 
lobes  forming  it  are  sometimes  almost  separated.  When  the 
isthmus  uniting  them  is  situated  at  its  inferior  portion,  it  leaves 
the  larynx,  with  three  or  four  rings  of  the  trachea,  perfectly  ex- 
posed, and  allows  of  laryngotomy  or  tracheotomy  being  perform- 
ed with  facility.  In  other  cases,  its  two  portions  are  united,  for 
nearly  the  whole  extent  of  their  internal  border.  The  trachea, 
in  this  case,  is  completely  hidden  by  the  gland,  from  the  larynx 
as  far  as  the  fifth,  sixth,  and  sometimes  even  the  seventh  ring. 
In  front,  the  gland  is  covered  by  the  anterior  portion  of  its 
capsule,  by  the  sterno  thyroid  and  hyoid  muscles,  by  the  com- 
mon integuments,  and  frequently  by  a  peculiar  fleshy  ribbon, 
which  appears  suspended  to  the  os  hyoides.  Posteriorly,  it  is 
grooved,  for  the  reception  of  the  commencement  of  the  trachea, 
from  which  it  is  merely  separated  by  cellular  tissue  and  its  own 
proper  sheath.  Laterally,  it  reposes  on  the  inferior  laryngeal 
nerves,  slightly  on  the  oesophagus  to  the  left  side,  on  the 
i  4 
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primitive  carotid,  and  principal  branches  of  the  thyroid 
arteries. 

Its  tumours,  retained  by  the  cervical  aponeurosis  and  muscles, 
sometimes  carried  backwards,  compress  the  trachea,  and  other 
organs  found  in  this  region,  producing  serious  mischief.  We 
may  readily  understand  the  difficulties  attending  the  operation 
for  removal  of  this  gland.  The  inevitable  division  of  the  four  or 
five  thyroid  arteries  would  give  rise  to  considerable  hemorrhage; 
the  veins,  also,  would  increase  the  flow  of  blood,  and  the  air, 
being  introduced  into  their  orifices,  might,  as  has  been  said, 
cause  instant  death.  It  must  not  be  forgotten,  in  addition,  that 
the  thyroid  gland,  in  a  pathological  condition  requiring  extir- 
pation, has  acquired  a  size  causing  marked  dilatation  of  all  its 
vessels ;  as  in  the  case  cited  by  M.  Hedenus,  where  he  had  to 
tie  forty-two  vessels  during  the  operation.  It  often,  also,  extends 
so  much  outwards,  and  is  so  intimately  united  with  the 
organs  placed  behind  it,  that  it  is  difficult  to  avoid  the  trachea^ 
the  carotid  artery,  and  the  internal  jugular  vein.  Notwithstand- 
ing the  unfavourable  tendency  of  these  circumstances,  the  ope- 
ration has  been  practised  with  success  on  numerous  individuals ; 
and  M.  Hedenus  relates  six  cases  of  goitre,  in  which  he  perfectly 
succeeded. 

Provided  with  a  firm  fibrous  envelope,  we  may  conceive  that 
the  thyroid  gland  may  be  transformed  into  a  cyst ;  and  that, 
consequently,  surgeons  have  been  in  the  habit  of  employing 
remedies  for  hydrocele.  Its  redness  and  homogeneous  structure 
explain  its  scrofulous  and  hydated  degeneracies,  and  why 
scirrous  tubercles,  abscesses,  and  calcareous  concretions  may  be 
developed. 

Beneath  the  thyroid  gland,  the  trachea  corresponding  to  the 
supra-sternal  fossa  of  the  sub-hyoid  region,  is  covered  by  lamel- 
lous  and  filamentous  cellular  tissue,  containing  a  quantity  of 
adipose  vesicles,  and  sometimes  by  one  or  more  lymphatic 
glands,  which,  in  swelling,  would  produce  considerable  inter- 
ruption to  the  respiratory  and  digestive  functions.  When  dis- 
eased, these  glands  may  resemble  aneurism  of  the  commence- 
ment of  the  carotids  and  subclavian  arteries,  or  be  mistaken  for 
a  pathological  developement  of  the  thymus  gland,  which,  in  the 
infant,  naturally  ascends  a  little  into  the  supra-sternal  space. 
On  the  other  hand,  the  cellular  tissue  is  sometimes  the  seat  of 
acute  or  chronic  inflammation,  terminating  in  suppuration.  The 
abscesses  resulting  are  generally  recognized  with  difficulty,  in 
consequence  of  the  aponeurosis  behind  which  they  are  placed* 
It  is,  besides,  very  essential  that  these  should  be  opened  early, 
as  they  soon  spread  into  the  thorax. 

We  next  find,  proceeding  from  the  deep-seated  parts  towards 
the  skin,  the  inferior  thyroid  veins ;  the  artery  of  the  same  name, 
when  it  exists;  the  thick  aponeurosis;  finally,  the  cellulo-adipose 
layer.    The  veins,  naturally  very  large,  are  still  more  consider- 
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able  in  goitre,  and  the  other  alterations  of  the  thyroid  gland.  To 
avoid  the  accident,  which  would  undoubtedly  prove  fatal,  we 
should  cut  at  least  three  rings  of  the  trachea,  in  such  a  manner, 
in  short,  that  the  expiration  forces  the  blood  out  with  violence ; 
especially  as  there  is  no  danger  in  making  a  large  opening  in 
the  canal. 

When  the  middle  thyroid  artery  exists,  it  is  situated  behind 
the  veins,  and  most  commonly  a  little  to  the  right ;  it  may  there 
be  distinguished  by  its  pulsation,  the  thickness  of  its  walls,  and 
the  distribution  of  its  branches. 

More  externally,  the  relations  of  the  trachea  are  not  quite  the 
same  on  the  left  as  on  the  right  side;  Hhe  aponeurosis  and 
sterno  thyroid  and  hyoid  muscles,  cover  it  equally  on  both,  but 
the  primitive  carotid,  more  anterior  and  superficial,  approaches 
nearer  on  the  right  than  on  the  left.  If,  during  tracheotomy, 
the  trachea  were  to  slip  only  a  few  lines  to  the  right,  the  knife 
might  wound  the  arteria  innominata,  an  accident  which  happened 
to  a  student  of  medicine  in  his  endeavours  to  relieve  a  friend 
suffering  from  asphyxia.  The  prolongation  of  the  trunk  of  the 
innominata,  on  which  Harrison  insists  with  so  much  reason,  and 
the  other  varieties,  in  the  origin  of  the  carotids,  mentioned 
above,  sufficiently  account  for  this  accident,  as  for  that  of  the 
young  woman  mentioned  by  Walter. 

We  cannot  be  too  much  upon  our  guard  against  the  mobility 
of  the  trachea.  This  mobility  interferes  principally  in  simple 
puncture,  as,  whether  we  use  the  trocar  or  the  point  of  a  bistouri, 
the  organ  is  always  likely  to  slip  from  beneath  the  instrument. 
There  is  another  reason,  also,  against  using  sharp-pointed  instru- 
ments in  tracheotomy.  A  simple  puncture,  merely  serving  to 
admit  the  air  into  the  lungs,  it  is  always  more  certain  and  easier 
to  make  an  opening  between  the  two  cartilages  of  the  larynx 
than  on  the  trachea.  In  croup,  as  for  the  extraction  of  any 
foreign  substance,  we  should  make  a  vertical  incision  through 
several  of  the  rings,  as  mere  punctures  are  insufficient,  and  we 
must  besides  remark,  that  in  dividing  the  tissues,  parallel  to  the 
trachea,  it  is  much  easier  to  separate  the  vessels  from  it.  Inde- 
pendent of  anomalies,  its  opening  is  not,  after  all,  very  danger- 
ous. By  making  a  free  incision  at  once,  the  respiration  is  re- 
established, the  wounded  veins  cease  to  bleed,  and  the  arteries 
may  be  tied,  if  necessary. 

Whether  it  be  for  a  foreign  substance,  or  merely  to  restore 
respiration,  its  division  can  scarcely  be  too  large ;  and  I  have 
proved,  after  M.  Bretonneau,  that  the  canula  introduced  will 
but  imperfectly  perform  its  office,  if  it  be  less  than  half  the 
diameter  of  the  wind-pipe.  It  now  only  remains  to  observe, 
that  an  opening  made  beneath  the  thyroid  cartilage,  inevitably 
destroys  the  voice,  in  consequence  of  sounds  being  formed  in  the 
glottis.  Numerous  experiments  on  dogs,  and  observations  on 
man,  have  proved  this  point  of  physiology. 
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The  air,  continually  traversing  the  trachea,  renders  the  union 
of  wounds  with  loss  of  substance  very  difficult,  giving  them  a 
certain  tendency  to  remain  fistulous. 

(Esophagus,  a  mere  continuation  of  the  pharynx,  commences 
opposite  the  fourth  cervical  vertebrae.  Its  superior  portion  is  some- 
times comprised  in  the  sub-hyoid  region,  and  occasionally  termi- 
nates in  a  cul-de-sac,  at  some  lines  beneath  the  larynx.  Placed, 
at  first,  in  the  median  line  behind  the  cricoid  cartilage,  it  imme- 
diately inclines  slightly  to  the  left  side,  passing  a  few  lines  be- 
yond the  trachea  in  this  direction.  Reposing  on  the  bodies  of 
the  vertebrae,  it  may  participate  in  their  diseases,  subsequently 
communicating  them  to  the  trachea,  a  circumstance  which  fre- 
quently occurs.  Firmly  attached  to  the  posterior  portion  of  this 
canal,  it  is  partly  hidden  by  it  on  the  right  side,  and  accompa- 
nied by  the  inferior  laryngeal  nerve,  afterwards  by  the  carotid. 
On  the  left  side,  the  thyroid  gland  covers  it  more  immediately ; 
it  is  crossed  by  the  inferior  thyroid  artery;  the  recurrent  nerve, 
lying  nearer  the  front  than  on  the  right  side,  is  more  easily 
wounded  anteriorly.  The  carotid  is  also  closer,  as,  on  the  right 
side,  the  oesophagus  is  almost  entirely  covered  by  the  trachea. 
In  consequence  of  this  anatomical  arrangement,  it  has  been  pro- 
posed, as  a  general  rule,  to  practise  cesophagotomy  on  the  left 
side,  and,  as  much  as  possible,  between  the  thyroid  gland  and  the 
sternum.  We  arrive  on  the  organ  at  this  point,  by  cutting  as 
for  the  ligature  of  the  carotid.  Having  pushed  the  artery 
externally,  and  the  sterno-thyroid  muscle  towards  the  median 
line,  we  come  upon  a  thick  layer  of  fibro-cellular  tissue. 
When  this  is  divided,  the  canal  is  exposed,  and  we  complete  the 
operation,  taking  care  to  avoid  the  recurrent  nerve  and  the 
trachea. 

Among  the  anatomical  variations,  increasing  the  danger  of 
this  operation,  we  must  not  forget  that  of  the  right  carotid 
artery,  rising  from  the  left,  or  from  the  summit  of  the  chest, 
and  passing  between  the  oesophagus  and  the  vertebrae  or  the 
trachea,  as  has  been  observed  in  the  cases  which  I  will  enu- 
merate in  speaking  of  the  supra-clavicular  region. 

Although  surgeons  have  maintained  silence  upon  this  point, 
foreign  bodies  should  rarely  be  extracted  at  the  lower  portion 
of  the  oesophagus,  if  their  size  alone  prevents  their  entering  the 
stomach;  as,  having  once  passed  the  commencement  of  this 
organ,  and  continued  beyond  the  cricoid  cartilage,  there  does 
not  appear  to  be  any  obstacle  to  their  further  progress.  It  is, 
therefore,  opposite  the  inferior  portion  of  the  larynx,  that  we 
are  most  frequently  called  upon  to  perform  cesophagotomy. 
The  operation  is  then  much  more  dangerous  and  difficult,  both 
on  account  of  the  thyroid  gland  and  its  arteries,  and  because 
the  organ  is  more  deeply  seated.  In  all  these  cases,  the  instru- 
ments invented  by  Vacca,  Berlinghierri,  or  that  of  Dupuytren, 
would  remove  great  part  of  the  difficulty. 
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Skeleton, — The  sub-hyoid  region  has  no  proper  skeleton  (per- 
taining to  it.  It  lies  on  the  bodies  of  the  four  last  cervical  ver- 
tebrae, forming  a  convexity  at  this  point. 

Remarks. — At  no  other  part  of  the  body  do  we  find  so  many 
objects  united  in  so  small  a  space,  neither  are  diseases,  opera- 
tions, &c.  more  dangerous  in  any  other  region.  In  consequence 
of  the  attachment  of  the  oesophagus  to  the  trachea,  foreign 
bodies  frequently  pass  from  one  of  these  canals  into  the  other,  or, 
traversing  both,  perforate  either  the  carotid,  the  subclavian,  or 
even  the  aorta  itself,  or  some  of  the  corresponding  veins,  giving 
rise  to  hemorrhage,  which  is  soon  fatal.  The  escape  of  air, 
following  lacerations  of  the  one,  explains  the  emphysema  occa- 
sionally seen  in  the  neck,  and  extending  over  the  whole  body,  in 
the  same  manner  as  the  food,  escaping  from  the  other,  quickly 
produces  violent  inflammation,  abscess,  or  suffocation,  when, 
as  in  the  case  mentioned  by  M.  Gendron,  it  passes  into  the 
trachea. 

The  chest  preventing  the  arteries  of  the  neck  being  exposed, 
beneath  aneurisms  occupying  their  inferior  portions,  surgeons, 
remarking  that  the  carotid  gives  off  no  branch  before  its  bifur- 
cation, opposite  the  os  hyoides,  have  placed  the  ligature  above 
the  tumour.  This  operation,  performed  once  in  France,  and 
several  times  in  England  and  America,  has  been  attended  with 
unlooked-for  success. 


SECTION  THIRD. 

SUPRA-CLAVICULAR  REGION. 

Circumscribed,  anteriorly,  by  the  sub-hyoid,  sub-maxillary, 
and  parotid  regions;  posteriorly,  by  the  edge  of  the  trapezius; 
inferiorly,  by  the  clavicle  and  the  first  rib,  the  supra-clavicular 
region  forms  a  triangle,  having  its  base  inferiorly.  In  the  centre 
is  a  depression,  deeper  in  the  adult  than  in  the  infant,  in  men 
than  in  women,  and  in  thin  than  fat  individuals,  increasing  or 
diminishing  as  the  shoulders  are  raised  or  depressed.  This  de- 
pression, or  supra-clavicular  excavation,  is  the  most  important 
point  of  the  region,  whether,  from  the  numerous  organs  it 
encloses,  the  various  diseases  developed,  or,  finally,  from  the 
operations  performed  upon  it.  The  pulsation  caused  by  the 
reflux  of  the  venous  blood  is  remarked  here,  as  in  the  supra- 
sternal fossa.  The  lungs  occasionally  form  herniae,  and  aneu- 
risms of  the  subclavian  artery  most  frequently  show  themselves. 

The  skin,  thick,  strong,  and  inelastic  above,  where  it  adheres 
firmly  to  the  subjacent  tissues,  gradually  gets  thinner  as  it 
descends,  becoming  more  moveable  over  the  muscles;  conse- 
quently, in  the  supra-clavicular  fossa,  it  retains  all  the  characters 
which  distinguished  it  in  the  sub-hyoid  region. 
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Here,  as  in  the  preceding  region,  the  sub-cutaneous  layer  is 
composed  of  cellulo-adipose  tissue,  attached  immediately  to  the 
skin  of  the  platisma,  which  does  not  extend  to  the  edge  of  the 
trapezius;  and  of  another  layer  of  cellular  tissue,  lying  above 
the  aponeurosis.  Its  laminae,  intimately  blended  at  all  points, 
excepting  where  interrupted  by  the  sterno-mastoid,  form  a  dense 
and  strong  layer  superiorly,  and  are  converted,  inferiorly,  into 
lamellous  and  filamentous  cellular  tissue.  Nervous  filaments 
ramify  in  its  substance,  and  adipose  vesicles  are  sometimes  met 
with  in  abundance. 

The  external  jugular  vein,  and  several  branches  of  the  cer- 
vical plexus  of  nerves,  lie  beneath  the  platisma,  the  fibres  of 
which  are  more  separated,  and  paler  at  their  lower  portion. 
They  are  directed  upwards  and  inwards,  obliquely  crossing  the 
external  surface  of  the  sterno-mastoid  muscle,  and  external 
jugular  vein. 

The  fascia  cervicalis  is  much  less  regular  here,  than  in  the 
sub-hyoid  region.  In  thin  individuals,  and  those  of  a  certain 
age,  this  aponeurosis  consists  of  several  layers,  which,  in  some 
situations,  may  be  isolated.  The  different  processes,  having  fur- 
nished sheaths  to  the  deep-seated  parts  of  the  sub-hyoid  region, 
unite  on  the  internal  surface  of  its  deep  layer,  affording,  by 
their  density,  considerable  protection  to  the  subjacent  vessels 
and  nerves. 

Cellular  tissue  and  fat  enter  into  its  lamellae,  and  a  spongy 
tissue  resulting,  continuous  with  the  cavity  of  the  axilla,  inflam- 
mation and  pus,  following  the  course  of  the  nerves  and  vessels, 
extend,  with  facility,  from  one  to  the  other  of  these  regions. 

The  abundance  of  cellular  tissue  accompanying  the  aponeu- 
rosis, between  the  principal  muscles,  accounting  for  the  ten- 
dency of  tumours  and  superficial  abscesses  to  become  deep-seated, 
also  led  to  the  practice  of  making  early  openings  into  collections 
developed  beneath  the  skin. 

Muscles. — The  sterno-mastoid,  pertaining  to  the  preceding  re- 
gion, is  confounded,  superiorly,  with  the  splenius  capitis.  Its 
external  surface,  covered  by  the  jugular  vein,  the  mastoid,  auri- 
cular, and  sub-maxillary  branches  of  the  cervical  plexus  of 
nerves,  is  frequently  crossed,  near  its  root,  by  the  veins  of  the 
shoulder. 

The  trapezius,  enclosed  between  two  layers  of  the  aponeurosis, 
is  separated  from  the  skin  by  cellular  tissue  only,  whilst  its 
anterior  surface  is  prolonged  from  the  omo-hyoid  and  scalenus 
posticus  muscles,  and  from  the  nerves  and  vessels,  by  a  deep 
excavation,  filled  with  fat  and  cellular  tissue.  Its  anterior  bor- 
der limits  the  incisions  practised  in  exposing  the  subclavian 
artery. 

The  levator  anguli  scapula  follows  the  posterior  line  of  this 
region,  and  may  be  discerned  between  the  two  preceding,  at  its 
point  of  attachment  to  the  transverse  processes  of  the  vertebrae* 
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Fat  and  cellular  tissue  separate  it  from  the  trapezius,  whilst  its 
anterior  surface  is  divided  from  the  chest  and  splenii,  by  the 
loose  elastic  cellular  tissue  forming  the  communication  between 
the  supra-scapular  region,  and  the  space  comprised  between  the 
serratus  magnus,  the  intercostal,  and  rhomboid  muscles,  allow- 
ing pus  and  other  fluids  to  circulate  through  the  two  regions. 

The  omo-hyoid,  frequently  converted  into  a  tendon  in  its  pas- 
sage beneath  the  sterno-mastoid,  crosses,  obliquely  from  below, 
upwards,  the  subclavian  artery  and  vein,  the  three  or  four  prin- 
cipal nerves  running  to  form  the  bracheal  plexus,  the  two  scaleni 
muscles,  the  phrenic  nerve,  and  cervicalis  ascendens  artery.  It 
is  sometimes,  but  not  often,  attached  to  the  posterior  convexity 
of  the  clavicle,  in  which  case  a  fibrous  lamella  is  commonly 
given  off,  to  fill  up  the  sinus  resulting  from  the  union  of  the 
clavicle  with  the  acromion  and  coracoid  process. 

Ascending  in  front  of  the  scaleni,  the  omo-hyoid  circumscribes 
an  exceedingly  important  triangle,  which  may  be  named  the  omo- 
clavicular  space ;  this  is  divided  in  two  by  the  scalenus  anticus 
muscle.  In  its  internal  portion  we  meet  with  the  termination 
of  the  two  jugular  and  the  subclavian  veins,  the  vertebral  and 
inferior  thyroid  vessels,  the  acromial  vein,  phrenic  nerve,  supra- 
scapula,  posterior  and  ascending  cervical,  internal  mammary, 
and  subclavian  arteries,  with  the  origin  of  the  last  cervical 
nerves.  In  its  external  portion  are  the  subclavian  vessels,  the 
supra-scapula  and  transverse  cervical  veins,  the  posterior  sca- 
pula artery,  the  three  last  cervical  and  first  dorsal  nerves,  with 
a  portion  of  the  scalenus  posticus  muscle,  and  the  first  rib. 

It  next,  with  the  trapezius  and  sterno-mastoid  muscles,  bounds 
another  triangle  (omo-trapezoid),  containing  the  cervical  plexus 
of  nerves,  or  the  origin  of  the  branches  proceeding  from  it,  the 
fourth  and  fifth  pair  running  to  the  bracheal  plexus ;  various 
branches  of  the  transverse  cervical  vessels;  and,  from  above,  down- 
wards, the  superior  extremity  of  the  splenius,  levator  anguli 
scapulae,  and  posterior  scalenus  muscles;  more  deeply  seated, 
the  lesser  complexus,  and  a  portion  of  the  vertebral  artery. 

The  scaleni  consist,  sometimes,  of  three  or  four  distinct  por- 
tions, but  more  commonly  of  two  only.  One,  the  posterior,  is 
attached  to  the  second  rib ;  the  other,  anterior,  shorter  and  more 
rounded,  descends  internally,  and  in  front,  to  be  attached  by  a 
tendon  to  the  tubercle  of  the  first  rib. 

These  two  muscles  are  separated  by  a  triangle,  comprising, — 

1st,  Infer iorly,  and  slightly  anteriorly,  the  subclavian  artery. 

2d,  Higher,  and  posteriorly,  the  first  intercostal  nerve,  united 
to  the  seventh  cervical  and  the  sixth  cervical  nerve. 

3d,  Still  higher,  a  small  fleshy  fasciculus,  sometimes  descend- 
ing, from  behind  the  anterior  scalenus,  to  the  costal  extremity 
of  the  posterior. 

4th,  Finally,  in  the  apex  of  the  triangle,  and  above  this  fasci- 
culus, the  two  first  branches  of  nerves,  running  to  the  axilla. 
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The  internal  side  of  the  anterior  scalenus,  accompanied  by 
the  phrenic  nerve,  transforms  the  space  separating  it  from  the 
longus-colli  muscle  into  a  triangle,  in  which  are  situated  the 
vertebral  vessels.  Some  of  these  muscles  are  liable  to  various 
anomalies.  The  external  portion  of  the  sterno-mastoid,  for 
example,  may  be  larger  than  usual,  or  attached  further  exter- 
nally on  the  clavicle.  The  sterno-hyoid  and  thyroid  may  arise 
from  this  bone,  in  the  supra-clavicular  region ;  and  the  omo- 
hyoid, instead  of  running  to  the  larynx,  may  also  stop  here.  In 
other  cases,  it  arises,  at  the  same  time,  from  this  bone,  and  the 
scapula.  Finally,  I  have  met  with  an  additional  fasciculus, 
convex,  superiorly,  attached  by  its  two  extremities  to  the  clavicle, 
between  the  trapezius  and  sterno-mastoid.  In  such  a  case,  it 
would  be  more  than  ordinarily  difficult  to  tie  the  subclavian 
artery,  unless  this  anormal  muscle  were  sacrificed.  The  lesser 
scalenus,  on  the  contrary,  occasionally  running  between  the 
nerves  and  arteries,  renders  the  operation  more  easy,  by  isolating 
the  vessel. 

Arteries. — The  subclavian  here  forms  an  arch,  with  its  con- 
vexity looking  upwards.  The  better  to  understand  its  relations, 
it  must  be  studied  in  three  different  situations :  internal  to  the 
anterior  scalenus  ;  between  the  two  scaleni ;  and  between  these 
muscles  and  the  clavicle.  By  this  arrangement,  I  retain  the 
name  of  subclavian,  as  far  as  its  entrance  into  the  axilla,  in- 
stead of  calling  it  the  axillary  at  its  departure  from  the  scaleni 
muscles,  as  is  done  by  several  writers,  but  from  what  authority 
I  know  not. 

In  the  first  portion,  the  two  subclavians  should  be  examined 
individually. 

The  artery  on  the  right  side,  larger,  shorter,  and  more  super- 
ficial than  on  the  left,  arises  from  the  innominata,  opposite  the 
sterno-clavicular  articulation,  and  immediately  passes,  nearly 
transversely,  over  the  first  rib.  Its  anterior  surface,  covered  by 
the  phrenic,  several  filaments  of  the  great  sympathetic,  and 
by  the  nervous  vagus  crossing  it  nearly  at  right  angles,  is,  be- 
sides, concealed  by  the  internal  jugular,  and  by  the  subclavian 
vein,  which,  in  the  living  subject,  overlaps  it  a  little,  in  the 
o  mo-clavicular  triangle.  The  sterno-hyoid  and  thyroid,  with 
the  sternal  portion  of  the  sterno-mastoid  muscles,  divide  all 
these  parts  from  the  superficial  layer  of  the  aponeurosis,  and 
are  themselves  separated  from  the  veins  and  artery,  by  a  layer 
of  very  strong  cellular  tissue,  prolonged  into  the  thorax. 
Crossed,  posteriorly,  by  the  recurrent,  and  branches  of  the 
great  sympathetic  nerve,  it  lies  on  the  inferior  cervical  gan- 
glion, and,  still  more  deeply,  on  the  longus-colli  muscle,  the 
transverse  process  of  the  first  dorsal  vertebrae,  some  cellular 
tissue,  and  a  few  lymphatic  glands.  Inferiorly,  supported  by 
the  superior  cul-de-sac  of  the  pleura,  it  corresponds  to  the  apex 
of  the  lung.    Superiorly,  it  is  situated  in  the  triangle  between 


SUPRA-CLAVICULAR  REGION. 


127 


the  scaleni  and  longus-colli  muscles,  where  it  is  in  relation  with 
the  vertebral  and  inferior  thyroid  arteries,  the  first  dorsal,  and 
several  filaments  of  the  great  sympathetic  nerve. 

We  must,  therefore,  cut  through  the  internal  portion  of  the 
sterno-mastoid,  and  frequently  the  sterno  hyoid  and  thyroid 
muscles,  to  expose  the  vessel  at  this  point.  The  parts  to  be 
avoided  are,  superiorly  and  anteriorly,  the  vertebral,  inferior 
thyroid,  and  internal  mammary  vessels,  the  pneumo-gastric  and 
phrenic  nerves ;  posteriorly,  the  recurrent  and  great  sympa- 
thetic nerves,  and  the  superior  intercostal  artery.  The  only 
way  of  preserving  these  parts,  with  the  exception  of  the  muscles, 
consists  in  skilfully  opening  the  fibrous  sheath  of  the  artery,  as 
then  the  nerves  are  naturally  isolated,  since  they  ramify  in  the 
surrounding  tissues. 

On  the  left  side,  this  portion  of  the  subclavian,  longer,  more 
deeply  seated,  and  smaller,  ascends  almost  perpendicularly  from 
the  arch  of  the  aorta.  Its  vein,  running  towards  the  right  side, 
crosses  it  in  front.  The  vagus,  and  phrenic  nerves,  are  rather 
internal  than  anterior  to  it.  The  thoracic  duct,  passing  to  the 
vein,  also  crosses  it,  sometimes  behind  and  beneath,  sometimes 
in  front  and  above.  It  is  accompanied,  internally,  by  the  left 
carotid  artery,  and  cardiac  nerves.  Externally,  it  remains 
much  longer  in  relation  with  the  pleura  and  lung,  than  on  the 
right  side.  The  application  of  a  ligature  would,  therefore,  be 
less  dangerous,  with  regard  to  the  collateral  parts.  Being 
placed  further  from  the  origin  of  the  vessel,  the  adhesive  eoagu- 
lum  would  form  without  difficulty.  The  nerves,  descending  into 
the  chest  in  a  parallel  direction,  may  be  easily  separated  from  it ; 
but  the  extreme  depth  of  the  artery,  and  the  neighbourhood  of 
the  thoracic  duct,  completely  destroy  all  these  advantages. 

The  other  two  portions  of  the  artery  being  perfectly  similar 
on  either  side,  one  description  will  suffice  for  both. 

Applied  immediately  upon  the  groove  of  the  first  rib,  and 
termination  of  the  posterior  scalenus  muscle,  the  subclavian 
artery,  in  the  second  part  of  its  course,  is  nearer  to  the  posterior 
than  the  anterior  scalenus.  Superiorly,  and  rather  posteriorly, 
is  the  union  between  the  first  dorsal  and  seventh  cervical  nerves. 
It  is  enveloped  or  covered  by  thick  layers  of  cellular  tissue,  and 
may  be  compressed  at  this  point,  either  from  above,  downwards, 
upon  the  bone,  or  from  before,  backwards,  upon  the  anterior 
surface  of  the  scalenus,  and  transverse  process  of  the  first  dorsal 
vertebra.  In  both  these  methods  the  object  is  attained  more 
surely,  and  with  greater  facility,  by  depressing  the  shoulder, 
and,  in  consequence  of  the  disposition  of  the  muscles,  by  direct- 
ing the  thumb,  or  whatever  instrument  is  used,  from  without, 
inwards,  downwards,  and  backwards,  the  rib  inclining  down- 
wards, and  slightly  outwards. 

It  is  also  behind  the  clavicle  that  the  artery  may  be  secured 
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with  greatest  certainty.  It  may  be  exposed,  after  the  various 
layers  of  cellular  tissue  are  torn  or  divided,  by  following  the 
internal  border  of  the  anterior  scalenus  to  its  insertion  on  the 
first  rib,  the  tubercle  of  which  may  be  always  felt.  Running 
the  finger  from  this  tubercle  to  the  front  of  the  posterior  scale- 
nus, we  necessarily  come  upon  the  artery,  after  which  nothing  is 
more  easy  than  to  raise  the  vessel,  by  introducing  a  director  be- 
neath it,  either  from  behind  forwards  or  from  before  backwards. 
This  method  is  so  sure,  that  the  artery  may  thus  be  secured, 
even  when  circumstances  prevent  its  being  seen.  The  vessel  is 
always  the  first  cord  met  with  behind  the  insertion  of  the  an- 
terior scalenus  muscle. 

Between  the  clavicle  and  this  last  muscle  it  inclines  strongly 
downwards,  and  is  reached  with  greater  difficulty  as  it  ap- 
proaches the  axilla.  It  runs,  in  the  commencement,  over  the 
first  rib,  afterwards  over  a  small  portion  of  the  second,  and  the 
external  surface  of  the  posterior  scalenus,  finally  arriving  at 
the  serratus  magnus  muscle.  Its  superior  or  external  portion  is 
accompanied  by  the  inferior  nerve  of  the  brachial  plexus.  An- 
teriorly, it  is  covered  by  the  subclavian  vein,  sometimes  ascend- 
ing a  little  more  into  the  supra-clavicular  depression,  near  the 
scalenus,  but  in  such  a  manner,  that,  in  passing  beneath  the 
clavicle,  it  lies  internal  to  the  artery,  which  is  next  covered  in 
front  and  above  by  cellular  tissue,  some  lymphatic  glands,  a 
plexus  of  veins,  the  cervical  fascia,  the  platisma,  and  skin. 

When  we  would  tie  this  vessel  in  the  omo-clavicular  triangle, 
we  should  push  the  omo-hyoid  muscle  outwards.  In  some  in- 
stances we  may  be  forced  to  cut  it  across.  The  operation  ought 
to  be  performed  as  close  as  possible  to  the  anterior  scalenus,  the 
artery  being  more  superficial  at  this  point,  more  easily  distin- 
guished from  the  nerves,  and  less  embarrassed  by  other  organs. 
The  resistance  presented  by  the  clavicle,  the  trapezius  scalenus, 
and  sterno-mastoid  muscles,  being  very  great,  its  aneurisms 
mostly  enlarge  towards  the  supra-clavicular  depression,  in  which 
case  the  centre  of  the  tumour  does  not  always  correspond  to  the 
opening  of  the  vessel. 

The  other  arteries  of  this  region  are  all  furnished  by  the 
preceding. 

The  vertebral,  internal  mammary,  and  superior  intercostal,  arise 
internal  to  the  scalenus.  The  first  has  been  examined  in  the 
sub-hyoid  region,  the  two  last  belong  to  the  thorax.  We 
have,  therefore,  in  this  region,  the  origin  of  the  inferior  thyroid, 
the  cervicalis  ascendens,  the  transversalis  colli,  cervicalis  profunda, 
the  supra  scapula,  and  sometimes  the  acromial. 

The  inferior  thyroid,  placed  a  little  external  to  the  vertebral, 
behind  the  sterno-mastoid,  and  within  the  anterior  scalenus, 
ascends,  at  first,  parallel  to  this  muscle,  passing  behind  the 
carotid,  after  pursuing  this  course  for  about  an  inch. 
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The  cervicalis  ascendens,  given  off  by  the  preceding,  runs 
upon  the  scalenus  muscle,  presenting  nothing  of  any  interest,  in 
a  surgical  point  of  view. 

The  supra-smpula,  sometimes  arising  from  the.  thyroid,  passes 
between  the  scalenus  and  the  sterno-mastoid,  commonly  ap- 
proaching the  clavicle,  following  its  direction :  it  may,  there- 
fore, easily  be  wounded,  in  exposing  the  subclavian.  Crossing 
the  brachial  plexus  of  the  nerves,  in  its  course  to  the  supra- 
scapula  notch,  it  is,  in  its  turn,  crossed  by  the  external  jugular 
vein,  and  the  supra  and  sub-clavicular  branches  of  the  cervical 
plexus.  When  it  arises  external  to  the  scalenus,  it  most 
usually  furnishes  the  acromial,  distributed  to  the  summit  of  the 
shoulder. 

The  transverse  cervical,  which  also  frequently  arises  from  the 
trunk  of  the  thyroid,  curves  immediately  outwards,  towards  the 
supra-scapula  depression,  running  between  the  same  muscles  as 
the  supra-scapula,  above  which  it  lies.  Its  course  is  tortuous, 
terminating  in  two  branches,  one  passing  anteriorly  to  the 
levator  anguli  scapulae  muscle,  the  other  between  this  muscle 
and  the  trapezius.  It  is  rarely  placed  so  low  in  the  neck  as  to 
run  any  risk  of  being  wounded,  in  exposing  the  subclavian 
artery. 

These  secondary  branches  are  important  in  surgery,  merely 
as  relates  to  the  ligature  of  the  trunk  whence  they  arise,  and 
then  only  in  two  points  of  view.  On  the  one  hand,  because, 
when  the  ligature  is  placed  close  to  them,  the  constant  passage 
of  the  blood  prevents  the  formation  of  a  coagulum ;  on  the 
other,  because  their  anastomoses  with  the  arteries  of  the  shoulder 
are  the  means  by  which  circulation  is  carried  on  in  the  limb, 
when  the  principal  vessel  is  obliterated  in  the  omo-clavicidar 
triangle. 

The  principal  anatomical  varieties  of  the  subclavian  vessels 
must  not  be  passed  over  in  silence.  Whether  arising  from  the 
innominata,  or  from  the  arch  of  the  aorta,  as  I  have  observed 
in  two  instances,  the  artery  of  the  right  side  may  proceed  in 
such  a  manner,  from  left  to  right,  as  to  run  between  the 
trachea  and  oesophagus,  or  between  the  oesophagus  and  the 
spine,  before  insinuating  itself  between  the  two  scaleni.  The 
same  thing  occurred,  where  the  artery  of  the  right  side  arose 
from  the  descending  portion  of  the  aorta,  as  in  the  case  cited 
by  Godman.  At  other  times,  the  innominata,  passing  to  the 
left,  gives  off  the  artery  of  that  side.  I  have  seen  it  run  in 
front  of  the  anterior  scalenus,  whilst  the  vein  was  beneath.  In 
another  case  it  was  double,  embracing  this  same  muscle  in  its 
bifurcation.  In  another  individual  both  vein  and  artery  ran  in 
front ;  and,  in  the  case  mentioned  by  M.  Blandin,  both  these 
vessels  ran  between  the  scaleni.  In  a  subject  dissected  bv 
Morgagni,  the  vein  was  double  up  to  the  point  of  entrance  of 
the  jugular.    Robert  mentions  another^case,  where  it  projected 
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so  much  above  the  clavicle,  that  it  was  perforated  and  com- 
prised in  the  ligature  placed  upon  the  artery ;  and  once,  in  the 
dissecting-room,  I  saw  a  subject  in  which  the  two  subclavian 
veins  entered  the  chest,  separately,  instead  of  uniting  at  the 
neck,  to  constitute  the  superior  vena  cava. 

Veins, — The  subclavian  is  not  similarly  disposed,  on  both 
sides ;  on  the  left,  instead  of  terminating  internal  to  the  sca- 
lenus, it  continues  its  course  towards  the  posterior  portion  of 
the  opposite  sterno-mastoid  muscle,  crossing  in  front  of  the  left 
carotid  artery,  the  trachea,  the  thymus  gland  (when  it  exists), 
and  even  the  right  carotid.  This  portion  of  the  left  subclavian, 
called  innominata*  by  the  English  anatomists,  receives  the 
thymous,  inferior  thyroid,  vertebral,  and  internal  mammary 
veins,  and  lies  immediately  behind  the  supra-sternal  depression. 
The  anterior  scalenus  muscle  separates  the  artery  from  the  vein 
on  each  side.  Beyond  this  point  the  vein  approaches  the  artery, 
lying  immediately  upon  it,  being  ultimately  placed  to  its  inner 
side.  Its  anterior  surface  is  concealed  by  the  origin  of  the 
sterno- thyroid,  by  the  clavicle,  and,  subsequently,  by  the  sub- 
clavian muscle.  Inferiorly,  it  reposes  on  the  first  rib,  the  costo- 
clavicular ligament,  and  subclavian  muscle.  It  is  covered,  supe- 
riorly, by  cellular  tissue,  by  the  different  veins  emptying  into  it, 
the  aponeurosis,  fibres  of  the  platisma,  and,  lastly,  by  the  skin. 
From  this  description  we  perceive  how  easily  it  may  be  wounded, 
in  the  operation  for  tying  the  concomitant  artery,  the  more  so 
as,  like  all  large  veins,  it  swells  considerably,  during  operations 
of  importance.  Some  surgeons,  Lizars  among  others,  have 
proposed  applying  a  tourniquet  on  the  arm  to  prevent  this, 
by  stopping  the  venous  circulation  through  the  limb.  But 
setting  aside  the  inconvenience  of  such  a  method,  in  cases  of 
aneurism,  it  would  not  answer  the  proposed  end,  as  then  the 
blood  would  not  return  less  freely  by  the  jugular  and  other 
veins  of  the  neck  and  shoulder.  That  of  the  left  side,  receiving 
the  thoracic  duct,  opposite  the  point  at  which  the  artery  curves 
between  the  scaleni  muscles,  still  more  augments  the  danger  of 
a  ligature  upon  this  latter  vessel.  Colles  proved  this,  in  tying 
the  right  carotidf,  in  1813;  but  did  he  not  go  too  far  in  con- 
cluding thence,  that  the  operation  was  impracticable  on  the  left 
side  ?  And  can  we  agree  with  Shaw,  that  in  cases  of  aneurism 
it  were  better  to  amputate  the  arm,  at  the  shoulder  joint,  than 
to  tie  the  artery  internal  to  the  scaleni  muscles  ?  Does  not  the 
anatomical  arrangement  of  the  parts  demonstrate,  that  the 

*  The  vena  innominata  or  brachiocephalic  is  formed  by  the  union  of  the  internal 
jugular  and  subclavian,  and  is  consequently  that  vessel  lying  between  the  superior 
vena  cava  and  the  subclavian,  after  it  has  received  the  internal  jugular.  It  is  longest 
on  the  left  side,  and  directed  transversely,  from  the  left  to  the  right.  On  the  right 
side  it  is  directed  from  above,  downwards  and  inwards,  appearing  more  like  the 
continuation  of  the  internal  jugular.  The  latter  bounds  the  right  side  of  the 
arteria  innominata,  whilst  the  former  crosses  that  vessel,  at  right  angles, — H.  H. 

f  Subclavian — H.  H, 
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removal  of  the  arm  would  not,  in  such  a  case,  have  any  advan- 
tage over  ligature  of  the  artery  ?  The  attempts  by  Colles  and 
Mott,  from  analogy,  would  lead  us  to  admit,  that,  if  the  position 
of  the  disease  so  required,  it  would  be  better  to  attempt  this 
ligature  than  to  abandon  the  patient  to  certain  death.* 

*  These  questions  are  best  answered  by  a  review  of  the  relative  position  of  the 
parts  with  their  points  of  origin.  The  arch  of  the  aorta,  in  passing  from  the  left 
ventricle  of  the  heart  to  the  left  side,  is  not  directed  transversely,  but  obliquely,  from 
before  backwards,  and  to  the  left  side,  at  first  approaching  the  sternum,  subse- 
quently arching  towards  the  vertebras.  The  innominata  arises  from  the  summit  of 
the  arch  of  the  aorta,  or  from  its  most  anterior  division,  whilst  the  left  subclavian 
commences  at  the  posterior,  or  descending  portion,  of  that  vessel.  In  its  points  of 
origin,  therefore,  independent  of  the  greater  importance  of  the  organs  covering  and 
surrounding  it,  is  the  impracticability  of  the  left  subclavian  being  tied  internal  to 
the  scalenus.  The  depth  at  which  it  lies  when  all  the  parts  retain  their  normal 
position,  covered,  as  it  is,  by  a  portion  of  the  left  lung  and  pleura,  the  left  carotid 
artery,  thoracic  duct,  nervus  vagus,  the  large  veins,  and  the  several  muscles  and  bones,  is 
also  a  sufficient  reason.  But  when  we  consider  that  the  disease  requiring  this  ope- 
ration would,  almost  inevitably,  not  only  disturb  the  order  of  parts,  but  considerably 
increase  the  depth  at  which  it  is  placed  from  the  surface  ,we  cannot  arrive  at  the 
conclusion  that  a  surgeon  would,  under  any  circumstances,  be  justified  in  attempting 
the  operation,  especially  after  the  opinions  expressed  by  Burns  and  Colles,  and  after 
the  failure  of  the  attempts  by  Sir  A.  Cooper,  in  the  year  1809.  When  such  men 
as  these,  after  mature  reflection,  express  such  opinions, — when  such  a  man  as 
Sir  A.  Cooper  is  unsuccessful,  we  are  sure  that  it  is  to  no  want  of  anatomical 
knowledge,  to  no  deficiency  either  of  judgment  or  skill,  but  to  the  natural  obstacles 
(hitherto  insurmountable)  presented  by  the  part,  that  these  opinions  and  results 
must  be  attributed.  In  speaking  of  his  operation  on  the  right  subclavian  in  its 
first  course,  Dr.  Colles  observes  :  "  To  lay  bare  fthe  right  subclavian  artery  before 
"  it  reaches  the  scaleni  will  not  be  found  difficult  by  any  surgeon  possessed  of  a 
41  steady  hand  and  a  competent  knowledge  of  anatomy  ;  but  I  fear  that,  with  the 
"  utmost  dexterity,  much  difficulty  will  be  experienced  in  passing  and  tying  the 
"  ligature  around  it,  even  in  the  most  favourable  case.  This  operation,  difficult  on 
"  the  right,  must  be  deemed  impracticable  on  the  left  subclavian  artery,  for  the 
"  great  depth  from  the  surface  at  which  this  vessel  is  placed,  the  direct  course 
<£  which  it  runs,  in  ascending  to  the  top  of  the  pleura,  the  sudden  descent  which  it 
"  makes  from  this  to  sink  under  the  clavicle,  and  the  danger  of  including  in  the 

same  ligature  the  eighth  pair  of  nerves,  the  internal  jugular  vein,  or  the  carotid 
«  artery,  which  all  run  close  to,  and  nearly  parallel  with,  this  artery,  these  all  con- 
"  stitute  such  a  combination  of  difficulties,  as  must  deter  the  most  enterprising  sur- 
i(  geon  from  undertaking  the  operation  on  the  left  side." — Edinburgh  Medical  and 
Surgical  Journal,  No.  41.  vol.  ii. 

Mr.  Burns,  at  page  30  of  his  valuable  work,  has  the  following  remarks,  which  are 
so  important  that  I  am  tempted  to  make  a  large  extract,  considering  that  their  value 
in  practice  will  be  a  sufficient  apology  :  — 

"  In  tying  the  subclavian  nearer  to  the  heart  than  the  scaleni  muscles,  there  is  not 
a  only  considerable  risk,  on  account  of  its  connexions,  but  there  is  even  much  danger 
"  to  be  apprehended  from  confounding  aortic  aneurism  with  aneurism  of  the  sub- 
**  clavian  artery.  It  would  be  doing  injustice  to  Mr.  A.  Cooper,  were  I  to  omit 
"  mentioning,  that  to  him  I  was  first  indebted  for  the  communication  of  this  fact, 
"  which  I  had  lately  an  opportunity  of  seeing  verified,  in  a  most  striking  and  highly 
"  interesting  case, — a  case  on  which  several  of  the  most  distinguished  practitioners 
u  in  Edinburgh,  and  almost  every  surgeon  in  Glasgow,  were  consulted.  The  nature 
"  of  the  disease  appeared  to  be  so  decided,  and  its  situation  in  the  subclavian  artery 
4£  so  clear,  that,  on  that  subject,  there  was  no  difference  of  opinion.  A  tumour,  about 
"  the  size  of  a  pigeon's  egg,  was  situated  just  behind  the  clavicle,  and  on  the  acromial 
"  edge  of  the  sterno-mastoid  muscle." 

After  relating  the  various  symptoms,  and  the  progress  of  the  mischief,  Mr.  Burns, 

page  S9,  gives  the  result  of  the  post-mortem  inspection : — 

"  Appearances  were  presented  which,  a,  priori,  no  one  expected ;  the  vessel,  which 
"  was  supposed  to  have  teen  most  materially  affected,  was  found  perfectly  healthy. 
**  The  aneurism  arose  from  the  aorta,  and  included  a  considerable  part  of  the  arteria 
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The  external  jugular  runs  in  the  direction  of  the  trapezius. 
Commencing  by  several  branches  in  the  parotid  region,  it 
empties  itself  into  the  subclavian,  towards  the  middle  of  the 
supra-clavicular  depression.  It  very  frequently  receives  the 
veins  of  the  shoulder  before  it  terminates.  It  is  separated  from 
the  deep-seated  parts  by  the  cervical  aponeurosis,  and  is,  there- 
fore, at  some  little  distance  from  the  descending  cervical  nerves. 
It,  however,  occasionally  approaches  close  to  the  omo-hyoid 
muscle,  which  it  crosses  at  right  angles.  As  it  opens  into  the 
subclavian  vein,  near  the  clavicular  portion  of  the  sterno- 
mastoid  muscle,  in  exposing  the  artery,  after  cutting  through 
the  integuments  and  platisma,  we  are  obliged  to  draw  the 
external  jugular  vein,  with  a  hook  or  director,  either  backwards 
or  upwards,  and,  sometimes,  even  to  apply  two  ligatures  upon  it, 
making  the  division  between  them.  It  is  here  that  it  is  com- 
pressed when  opened  for  the  abstraction  of  blood.  Receiving 
most  of  the  external  veins  of  the  cranium,  it  relieves  the  sinuses 
through  the  medium  of  the  emissary  veins.  Its  communication 
with  the  deep  jugular  explains  how  the  flow  of  blood  is  increased 
by  the  motion  of  the  lower  jaw.  The  pressure  beneath  the 
external  opening  should  not  be  removed  before  a  compress  is 
applied,  as,  should  the  air  enter  the  vessel,  it  would  convert  a 
slight  operation  into  instantaneous  death. 

The  ascending  and  transverse  cervical,  supra-scapula,  and  acro- 
mial veins  nearly  always  accompany  the  arteries,  but  are  larger, 
and  constantly  more  superficial.  The  two  former  open  into 
the  internal  jugular,  and  the  latter  into  the  subclavian.  They 
form  a  kind  of  plexus  at  their  termination,  external  to  the  sterno- 

"  innominata.  The  right  subclavian  artery  was  only  slightly  dilated  at  its  root ; 
"  along  its  course  it  was  rather  reduced  in  size.  The  tumour  mounted  from  the  aorta, 
**  considerably  above  the  sternum,  pressing,  in  its  ascent,  the  descending  vena  cava 
"  to  the  right,  the  trachea  to  the  left ;  obstructing  thus  the  breathing,  and  inter- 
"  cepting  the  return  of  the  venous  blood  from  the  head  and  arms.  It  also  pressed 
"  the  root  of  the  right  subclavian  artery  and  the  carotid  against  the  spine,  retarding, 
"  in  this  way,  the  circulation  along  these  vessels.  The  trachea  is  so  much  displaced, 
44  that  the  left  carotid  slants  across  its  front  to  reach  the  side  of  the  neck.  The 
"  right  side  of  the  heart  is  little  affected,  the  left  ventricle  is  much  thickened,  and 
"  the  aortic  valves  are  in  part  ossified,  which,  together  with  the  obstruction  to  the 
"  circulation,  arising  from  the  pressure  of  the  tumour  on  the  right  carotid  and  sub- 
"  clavian  arteries,  will  explain  the  increased  strength  of  the  muscular  fibres  of  the 
"  ventricle.  Just  above  the  heart,  the  aorta  is  somewhat  dilated;  I  say  dilated, 
44  because  its  coats  are  healthy,  and  its  canal  free  from  lymphatic  incrustation. 
"  This  swell  terminates  below  the  commencement  of  the  arch.  The  inner  surface 
"  of  the  aneurismal  sac  was  coated  over  with  many  layers  of  organized  lymph,  which 
"  coating  was  especially  thick  and  strong  about  the  highest  part  of  the  sac.  The 
"  left  part  of  the  arch  is  of  natural  size,  but  a  little  below  the  commencement  of  the 
"  descending  aorta  the  vessel  is  again  dilated  into  a  small  pouch.  The  oesophagus  is 
*'  pushed  completely  from  behind  the  trachea." 
He  goes  on,  at  page  43,  to  observe, — 

"  I  have  related  the  present  case  as  a  warning  to  all  surgeons  ;  and  I  have  to  add, 
"  that  in  subclavian  aneurism  an  operation  ought  never  to  be  advised,  unless  where 
"  the  fingers  can  be  insinuated  between  the  tumour  and  the  chest ;  and  even  then  the 
"  arteria  innominata  ought  to  be  tied,  without  any  very  sanguine  expectations  of 
*f  success." — H.  H. 
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mastoid  muscle,  and  above  the  clavicle.  This,  as  Langenbeck 
remarks,  considerably  increases  the  difficulty  of  tying  the  sub- 
clavian artery.  In  addition  to  these,  there  are  some  few  veins 
proceeding  from  the  thorax,  but  too  inconsiderable  to  deserve 
further  notice. 

The  internal  jugular  vein  belongs  to  the  subclavian  region, 
only  at  its  termination.  Situated  behind  the  sterno-mastoid 
muscle  in  front,  and  external  to  the  anterior  scalenus,  it  sepa- 
rates a  little  from  the  carotid,  leaving  between  it  and  the  artery 
a  small  elongated  triangle,  containing  the  pneumo-gastric, 
phrenic,  and  great  sympathetic  nerves.  On  the  left  side  it  runs 
into  the  subclavian,  a  little  internal  to  the  point  where  the 
thoracic  canal  terminates.  On  the  right  side  it  is  almost  di- 
rectly continuous  with  the  superior  vena  cava. 

The  lymphatics  collect  from  the  neck,  shoulder,  and  a  portion 
of  the  exterior  of  the  chest.  We  here  find  numerous  glands, 
some  beneath  the  sterno-mastoid,  behind  the  clavicle,  others  in 
the  supra-clavicular  cavity ;  swelling  of  the  former  may  resemble 
aneurism  of  the  neighbouring  arteries,  causing  pressure  upon 
the  carotid  artery,  internal  jugular  vein,  and  subclavian  vessels. 
The  latter  but  rarely  lead  to  mistakes  of  this  nature,  but  would 
more  particularly  compress  the  nerves.  They  are  extirpated 
with  difficulty,  and  considerable  danger,  in  consequence  of  their 
proximity  to  the  large  vessels. 

In  the  case  of  a  young  female,  operated  upon  by  one  of  the 
most  skilful  surgeons  in  Paris,  although  the  hemorrhage  was 
not  instantaneously  fatal,  the  patient  died  on  the  eighth  day, 
from  phlebitis. 

Nerves. — Almost  completely  covered  by  the  sterno-mastoid 
muscle,  the  cervical  plexus  lies  in  front  of,  and  external  to,  the 
scaleni.  The  sub-maxillary  branch  of  this  plexus  winds,  over 
the  external  surface  of  the  sterno-mastoid,  to  the  sub-hyoid 
region.  The  anterior  auricular  ascends,  in  a  similar  manner,  to 
the  parotid  region,  and  the  mastoid  branch  runs,  perpendicularly, 
upwards  to  the  summit  of  this  region.  Among  the  descending 
branches,  the  spinal  accessory*  is  the  most  remarkable.  Having 
pierced  the  sterno-mastoid,  it  descends  between  the  levator 
anguli  scapulae  and  the  trapezius.  We  should  endeavour  to 
avoid  this  nerve,  in  bleeding  from  the  jugular,  and  in  removing 
tumours  from  this  region.  However,  when  it  enters  the  tra- 
pezius, it  is  situated  deeply  behind  the  aponeurosis.  The  supra 
and  sub-scapular,  supra-acromial,  cervicalis-descendens,  and  pro- 

*  The  spinal  accessory  is  not  generally  considered  as  a  branch  of  the  cervical 
plexus,  although  it  receives  filaments  from  the  cervical  nerves  previous  to  their  exit 
from  the  spinal  canal.  It  arises  from  that  portion  of  the  spinal  cord,  termed  by 
Sir  C.  Bell  "  the  respiratory  tract,"  between  the  two  roots  of  the  cervical  nerves, 
generally  opposite  the  fifth.  From  its  origin  it  ascends  through  the  foramen 
magnum  occipitale  into  the  cranium,  which  it  leaves,  together  with  the  glosso-pha- 
ryngeal  and  pneumo-gastric,  by  the  posterior  lacerated  foramen,  being  described 
and  considered,  by  most  authors,  as  a  division  of  the  eighth  pair. — H.  H. 
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funda,  diverge  beneath  the  aponeurosis,  between  the  trapezius 
and  sterno-mastoid,  and  are  situated,  for  the  most  part,  in 
front  of  the  omo-hyoid  muscle,  but  behind  the  external  jugular 
vein. 

In  operating  on  the  subclavian  artery,  several  of  these  are 
divided,  in  consequence  of  the  dense  filamentous  cellular  tissue 
surrounding  them ;  and  as  they  ramify,  chiefly,  on  the  upper  part 
of  this  region,  and,  if  wounded,  are  likely  to  cause  considerable 
inconvenience,  the  external  jugular  should  rather  be  opened 
below  than  above. 

The  phrenic  merits  much  attention.  Rising  from  the  third  and 
fourth  cervical  nerves,  it  very  frequently  appears  to  emanate 
from  the  plexus  of  this  name.  Crossing  the  branches  proceeding 
to  the  brachial  plexus,  it  descends  in  front  of  the  anterior 
scalenus,  on  the  outer  side  of  the  internal  jugular  vein,  com- 
pletely covered  by  the  sterno-mastoid  muscle.  Entering  the 
thorax,  it  runs  between  the  subclavian  artery  and  vein,  opposite 
the  point  of  union  between  the  two  internal  and  external  portions 
of  the  former  vessel.  It  is,  therefore,  liable  to  be  injured  in 
operating  internal  to  the  scalenus  muscle. 

The  external  or  posterior  thoracic  arises  from  the  fourth  and 
fifth  cervical  branches,  in  front  of  the  posterior  scalenus,  and 
supplies  the  serratus  magnus  muscle.  It  requires  no  further 
observation. 

The  brachial  plexus  of  nerves  situated  in  the  space  between 
the  two  scaleni,  are  so  arranged,  that  the  sixth  cervical,  as  also 
the  trunk  resulting  from  the  union  of  the  seventh  with  the 
first  dorsal  nerve,  are  frequently  separated  from  the  others 
by  the  small  fleshy  fasciculus,  passing  from  behind  the  anterior 
scalenus  to  the  front  of  the  costal  extremity  of  the  posterior 
muscle  of  that  name.  In  this  case,  the  subclavian  artery,  and 
the  two  first  nerves,  are  contained  in  a  triangular  space,  having 
its  base  in  the  first  rib.  The  others,  less  isolated,  are  also 
inclosed  in  a  triangular  space^  with  its  base  corresponding  to 
the  posterior  scalenus  muscle.  In  more  than  one  instance,  one 
of  the  two  first  has  been  mistaken  for  the  artery.  This,  how- 
ever, may  be  avoided,  by  observing,  that  the  artery  is  always  the 
first  object  met  with  after  the  tubercle  of  the  rib;  that  the 
nerve,  whilst  more  elevated,  is  at  the  same  time  more  posterior, 
lying  on  the  muscle,  the  artery  being,  in  reality,  placed  upon  the 
bone ;  and  that  the  latter,  of  a  pale-yellow  colour,  flattens  itself 
upon  the  instrument ;  whilst  the  nerve  is  of  a  reddish-white, 
harder,  rounder,  &c.  As  they  pass  beneath  the  clavicle,  all 
these  nerves  form  a  fasciculus,  a  kind  of  bundle,  the  arrangement 
of  which  is  not  always  the  same.  Superiorly  and  externally, 
they  are  accompanied  by  the  levator  anguli  scapulas  muscle, 
and  the  omo-hyoid,  the  latter  more  superficial.  Approaching 
the  axilla,  the  most  inferior  cord,  which  was  placed  upwards  and 
backwards,  on  the  first  rib,  becomes  anterior,  and  a  little  ex- 
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ternal.  The  sixth  cervical  approaches  very  close  to  the  artery, 
even  touching  it  in  its  passage  beneath  the  clavicle. 

We  must  not  forget  that  this  plexus,  before  it  enters  the 
cavity  of  the  axilla,  besides  the  posterior  thoracic  nerve,  gives 
off  several  other  branches,  the  anterior  thoracic  supplying  the 
anterior  of  the  chest.  One  of  these,  more  constant  than  the 
others,  is  worthy  of  attention ;  it  frequently  arises  by  two  roots : 
one  passing  behind,  the  other  before,  the  subclavian  artery, 
and  uniting,  enclose  the  vessel  in  a  kind  of  ring,  which  should 
be  avoided  as  much  as  possible  in  the  application  of  the  ligature. 

The  pneumo-gastric  belongs  to  the  supra-clavicular  region, 
only  at  the  point  where  it  enters  into  the  cavity  of  the  thorax. 
On  the  right  side,  before  passing  in  front  of  the  artery,  it  is 
placed  opposite  the  vertebral  vessels,  which  remove  it  from  the 
front  of  the  transverse  processes,  and  the  external  portion  of  the 
longus-colli  muscle.  Separated  from  the  trachea  by  the  carotid, 
and  from  the  anterior  scalenus  by  the  jugular,  it  is  covered  by 
the  subclavian  vein.  At  this  point,  it  gives  off  the  inferior 
laryngeal  nerve,  in  front  of  the  artery,  around  which  it  winds, 
ascending,  posteriorly,  towards  the  oesophagus  and  trachea, 
forming  a  kind  of  nervous  circle,  of  importance  in  the  operation 
upon  the  subclavian,  internal  to  the  scalenus. 

Great  sympathetic. — We  have  now  only  to  speak  of  the  fila- 
ments proceeding  from  the  inferior  and  middle  ganglions, 
producing  a  plexus  round  the  subclavian  vessels.  These  unite 
with  the  cardiac  branches,  and  some  others  derived  from  the 
recurrent,  forming  so  complicated  a  network  that  they  can 
scarcely  be  avoided,  in  exposing  the  first  portion  of  the  artery. 
To  this  circumstance  maya  be  attributed  some  of  the  incon- 
veniences succeeding  this  operation  and,  among  others,  the 
disturbance  of  the  heart's  action. 

The  skeleton  is  composed  of  the  clavicle  and  first  rib. 

From  the  arrangement  of  these  two  bones,  results  a  triangular 
space,  having  its  base  externally.  The  direction  of  this  space, 
perpendicular,  when  the  shoulder,  forcibly  carried  backwards,  is 
raised  as  high  as  possible,  remains,  on  the  contrary,  horizontal, 
when  the  clavicle  is  lowered,  and  drawn  forwards.  The  costo- 
clavicular ligament,  so  disposed  as  to  limit  the  motions  of  the 
clavicle,  upwards  and  forwards,  is  separated  from  the  subclavian 
vein  by  a  thin  layer  of  fat.  The  subclavian  muscle  extends 
along  the  inferior  surface  of  the  clavicle,  as  far  as  the  point 
where  this  bone  receives  the  insertion  of  the  coraco-clavicular 
ligaments.  The  subclavian  vessels  and  nerves  are  disposed  in 
the  following  manner :  first,  the  vein ;  next,  the  artery,  more 
posterior ;  afterwards,  the  inferior  cord  of  the  brachial  plexus, 
slightly  covering  the  front  of  these  vessels ;  finally,  the  remaining 
branches  of  the  same  plexus,  placed  more  externally,  and  pos- 
teriorly. Langenbeck  is,  consequently,  mistaken,  when  he  ad- 
vances that  the  artery  is  more  superficial  than  the  nerve. 
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More  externally,  this  space  is  filled  by  cellular  tissue,  fat,  lym- 
phatic glands,  small  nerves,  and  vessels.  Through  here,  morbid 
fluids,  formed  beneath  the  aponeurosis,  spread,  and  descend  into 
the  axilla,  and  behind  the  thorax. 

The  artery  and  vein,  fixed  by  a  fibrous  sheath,  may  be  so 
much  compressed  that  their  calibre  is  completely  effaced,  in 
certain  positions  of  the  shoulder ;  as,  for  example,  when  this 
part  of  the  body  is  carried  forcibly  backwards  and  downwards. 
The  same  may  occur  when  an  individual  lies  in  such  a  position 
that  the  weight  of  the  body  falls  principally  upon  the  shoulder; 
the  pulse  then  cannot  be  felt  at  the  wrist;  a  circumstance  which 
would  embarrass  the  practitioner,  if  he  were  not  alive  to  the 
cause.  In  hemorrhage  of  the  axillary  artery,  this  peculiarity  may 
be  made  available. 

The  nerves  occupying  a  larger  space  of  the  triangle,  com- 
pression is  necessarily  less  prompt  and  complete.  However, 
when  the  approximation  of  the  bones  has  been  carried  to  any 
extent,  the  numbness  resulting  is  a  proof  of  its  having  been 
effected. 

These  various  organs  are,  therefore,  freer  the  more  the 
shoulder  is  raised ;  but,  in  this  position,  the  artery  lies  at  such  a 
depth,  that  it  is  difficult  to  secure  it.  Unfortunately,  this  is  most 
frequently  the  case,  when  it  requires  tying.  In  fact,  aneurismal 
tumours  of  the  axilla,  which  do  not  allow  of  a  ligature  anterior 
to  the  clavicle,  never  acquire  any  great  size,  without  pushing 
the  shoulder  upwards. 

In  the  forced  contraction  of  the  double  costoclavicular  tri- 
angle, the  clavicle  acts  like  a  lever  on  the  first  rib.  The  anterior 
sterno-clavicular  ligament  alone  prevents  its  dislocation  for- 
wards. In  separation,  on  the  contrary,  the  costoclavicular 
ligament  opposes  its  luxation  backwards,  as  firmly  as  the  proper 
ligament  of  the  articulation.  Superficial,  and  projecting  for- 
wards, the  clavicle  is  the  bone  most  exposed  to  the  action  of 
external  agents ;  thus,  it  is  very  liable  to  direct  fractures  and 
exostosis.  Separated  from  the  vessels  by  the  subclavian  muscle, 
and  merely  covered  by  the  skin,  we  can,  if  necessary,  saw 
through  it,  and  expose  the  artery  between  the  pectoralis  major 
and  deltoid  muscles.  But  the  vascular  or  nervous  ramifications, 
and  the  fibro-cellular  layer,  which  should  be  preserved  in  pro- 
longing the  incision  upwards  and  downwards,  would,  perhaps, 
render  this  operation  more  difficult,  and  quite  as  dangerous  as 
by  the  ordinary  process.  Its  relation  with  the  axillary  vessels 
is  such,  that,  being  fractured,  its  broken  portions  may  wound 
either  the  nerve,  vein,  or  artery,  although  this  occurrence  is 
very  rare,  and  that,  too  great  formation  of  callus  may  lead  to 
much  mischief. 

The  first  rib  is  important,  in  more  than  one  respect.  Its 
cartilage,  large,  thick,  very  strong,  and  short,  unites  it  with  the 
sternum ;  being  thus  an  element  of  force  and  resistance.  Its 
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vertebral  extremity  presents  a  rounded  head,  but  only  one  ar- 
ticulating surface.  Its  tuberosity  is  not  attached  to  the  trans- 
verse process.  The  ligaments  uniting  it  to  the  spine,  weaker 
and  less  fibrous  than  those  on  the  following  ribs,  are,  thus, 
elements  of  motion.  It  was  this  contrary  arrangement  of  the 
two  extremities  of  the  first  rib,  which  gave  rise  to  the  opposite 
opinions  of  Haller  and  Magendie.  But  it  appears  to  me  that 
the  strength  of  the  cartilage,  and  shortness  of  the  bone,  though 
proving  Haller  right,  do  not  prevent  the  mobility  of  this  rib 
upon  the  spine,  nor  the  elevation  of  the  whole  of  the  thorax. 
Passing  from  the  sternum  to  the  vertebrae,  we  see  that  its 
superior  surface  is,  at  first,  large,  horizontal,  and  slightly  raised. 
The  costo-clavicular  ligament  is  attached  to  it,  obliquely,  from 
within  outwards,  and  from  behind  forwards ;  hence,  a  depression, 
circumscribed  by  the  clavicle,  and  grooved  on  the  posterior  sur- 
face of  the  ligament  supporting  the  subclavian  artery  and  vein  ; 
afterwards,  inclining  slightly  outwards  and  backwards,  it  pre- 
sents, in  this  situation,  a  superficial  depression,  upon  which  lies 
the  vein.  The  tubercle  is  the  next  point,  and  to  this  is  attached 
the  anterior  scalenus  muscle,  and,  subsequent  to  the  tubercle, 
the  groove  lodging  the  artery.  The  tubercle  is  rather  larger 
internally  than  externally,  on  account  of  the  arterial  fossa  being 
nearly  transverse,  whilst  the  venous  depression  is  directed  ob- 
liquely backwards.  The  rib  here  becomes  smaller.  Finally, 
the  rest  of  the  surface  again  enlarges,  is  raised,  assumes  the 
horizontal  position,  and  receives  the  attachment  of  a  portion  of 
the  posterior  scalenus. 

The  following  is  the  order  of  parts,  from  the  skin  to  the  first 
rib : — 

1.  Skin. 

2.  A  thin  layer  of  cellular  tissue. 

3.  The  platisma  muscle,  in  the  anterior  half  of  the  region 
only. 

4.  Another  layer  of  cellular  tissue,  thin,  lamellous,  sup- 
porting the  platisma,  and  in  which  the  external  jugular  vein 
ramifies. 

5.  The  aponeurosis,  splitting  anteriorly,  and  posteriorly,  to 
envelope  the  sterno-mastoid  and  trapezius  muscles. 

6.  A  considerable  quantity  of  cellular  tissue,  fat,  lymphatic 
gland,  the  nerves  of  the  cervical  plexus,  veins,  and  secondary 
arteries,  and,  quite  inferiorly,  the  subclavian  vein,  and  omo-hyoid 
muscle. 

7.  The  phrenic  nerve,  and  anterior  scalenus  muscle. 

8.  The  nerves  of  the  tracheal  plexus,  and  subclavian  artery. 

9.  The  posterior  scalenus  and  the  bone. 
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SECTION  THIRD. 

NAPE,  OR  POSTERIOR  PART  OF  THE  NECK. 

The  posterior  region  of  the  neck,  commonly  termed  the  nape, 
limited,  superiorly,  by  the  occipital  protuberance,  the  superior 
semicircular  line,  and  the  mastoid  process  of  the  temporal  bone ; 
inferiorly,  by  the  shoulders  and  the  spinous  process  of  the 
seventh  cervical  vertebra ;  laterally,  by  the  supra-clavicular 
region,  is  rounded  in  the  centre.  Superiorly,  it  is  larger,  and 
contracted  backwards ;  inferiorly,  it  is  smooth  and  still  larger. 
Its  length  varies  in  different  individuals,  as  does  its  size.  These 
peculiarities  commonly  depend  on  the  degree  of  prominence — on 
the  elevation  or  depression  of  the  shoulders,  and,  also,  on  the 
developement  of  the  muscles  and  other  soft  parts.  We  remark, 
externally,  a  triangular  excavation,  limiting  the  prominence  of 
the  complexi  muscles,  and  in  which  issues  are  generally  made. 
Bounded  by  the  spinous  process  of  the  dentator,  this  fossa  cor- 
responds to  the  interval  separating  the  occiput  from  the  atlas, 
a  situation  in  which  the  medulla  oblongata  may  easily  be 
wounded.  A  simple  fissure,  observable  when  the  head  is  ex- 
tended, prolongs  it  inferiorly,  and  renders  the  cervical  spines 
scarcely  evident  to  the  touch.  At  the  most  inferior  part,  we  see 
the  spine  of  the  seventh  cervical  vertebra,  projecting  in  so  marked 
a  manner,  as  to  have  received  the  name  of  prominent ;  and  which, 
occasionally,  even  in  the  adult,  remains  moveable,  like  a  sesamoid 
bone;  thus  resembling  fracture. 

The  substance  of  the  skin  is  considerable ;  greater  in  the  me- 
dian line,  and  over  the  muscular  eminences,  than  anteriorly  and 
laterally.  The  great  resistance  which  it  offers,  explains  the  in- 
tense pain  attending  furuncula,  in  this  situation.  Very  elastic, 
but  little  vascular,  and  almost  entirely  composed  of  fibrous  tissue, 
it,  according  to  some  persons,  owes  its  freedom  from  acute  or 
chronic  pustular  affections  to  the  predominance  of  its  solids 
over  the  fluids.  This  opinion  I  consider  without  foundation,  as 
porrigo,  herpes,  &c.  occur  here  as  frequently  as  elsewhere.  It 
is  sometimes  wrinkled  transversely,  especially  in  old  age.  The 
hair,  which  covers  it  superiorly,  commonly  descends  as  far  as 
the  axis ;  the  rest  of  its  surface  is  bare.  It  has  but  few  seba- 
ceous follicles.  Most  adherent  inferiorly,  it  is,  nevertheless, 
sufficiently  moveable  to  form  a  fold  of  considerable  thickness, 
when  we  would  introduce  a  seton.  The  middle  of  the  region  is 
the  most  advantageous  on  this  account,  and  is  also  preferable  for 
other  reasons.  For  example,  the  dressing  is  simpler;  and  the 
same  may  be  said  of  blisters.  In  fact,  where  the  wound  is  situ- 
ated beneath  this  point,  it  is  difficult  not  only  to  apply  a  bandage, 
but  to  retain  it  in  its  situation,  and  prevent  its  sliding  from 
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below  upwards.  When  the  seton  or  blister  is  placed  above, 
the  same  inconveniences  occur,  but  inversely.  Issues  are  not 
influenced  by  this  law,  as  they  should  be  placed,  in  preference, 
in  the  sub-occipital  fossa ;  particularly  as,  from  the  structure  of 
the  parts,  it  acts  more  directly  on  diseases  of  the  brain,  or 
its  membranes. 

Generally  thin,  formed  of  dense  lamella?  and  filaments,  and 
firmly  adhering  to  the  skin,  the  subcutaneous  layer  encloses,  on 
its  deep-seated  surface,  fat,  occasionally,  in  large  quantities.  Its 
other  surface  adheres,  strongly,  to  the  ligamentum  nucha,  with 
which  it  is  sometimes  confounded.  Pus,  in  erysipelatous  inflam- 
mations, forms  in  its  substance.  From  the  great  resistance  of 
the  skin,  and  its  slight  extensibility,  abscesses  are  rarely  circum- 
scribed, but  spread  rapidly,  in  different  directions,  over  the  pos- 
terior region  of  the  neck.  We  should,  therefore,  make  incisions 
early,  even  when  fluctuation  is  obscure. 

Aponeurosis. — We  have  seen  in  the  supra-clavicular  region,  that 
the  cervical  aponeurosis  forms  two  layers  at  the  edge  of  the  tra- 
pezius muscle.  These  unite  on  the  median  line,  and  concur  in 
forming  the  ligamentum  nucha?,  the  common  point  of  union 
for  all  the  inter-muscular  cellular  layers.  In  man,  reduced  to  a 
simple  fibre-cellular  band,  this  ligament  extends  from  the  occi- 
put to  the  last  cervical  vertebra,  unites  the  spinous  processes  to 
the  skin,  and  separates  the  muscles  of  the  one  side  from  those 
of  the  other.  In  quadrupeds,  especially  the  carniverous,  it  is 
extremely  strong ;  its  nature,  evidently  the  same  as  that  of  the 
yellow  ligaments,  endowing  it  with  extreme  elasticity;  the  heads 
of  animals  are  naturally  drawn  backwards,  when  the  flexor 
muscles  relax.  A  few  nervous  filaments,  from  the  posterior  cer- 
vical branches,  ramify  on  the  superficial  portion  of  the  aponeu- 
rosis, which,  thin,  and  strongly  united  to  the  trapezius  muscle,  is 
less  intimately  attached  to  the  subcutaneous  layer.  Thus, 
nothing  is  easier  than  to  dissect  off  the  skin  from  the  back  of 
the  neck,  comprehending  the  cellular  tissue  investing  it,  without 
injuring  the  aponeurosis. 

The  numerous  muscles  in  this  region  are  arranged  in  various 
superimposed  planes.  United  in  the  median  line  by  their  apo- 
neurosis, which  enlarges  as  it  descends,  to  form  the  lozenge- 
shaped  space,  of  which  the  spine  of  the  seventh  vertebra  is  the 
centre,  the  trapezii  constitute  the  first  layer,  separated  from  the 
skin  by  its  subcutaneous  tissue.  The  splenii  form  a  second 
layer,  separated  from  the  former  by  a  strong  aponeurotic  lamina, 
and  inferiorly  by  a  portion  of  the  rhomboid  muscle.  Extending 
to  the  head,  they  leave  a  triangular  space  between  them,  the 
apex  of  which  corresponds  to  the  centre  of  the  neck,  and  in 
which  the  trapezii  lie  immediately  upon  the  complexus.  The 
occipital  artery  enters  the  upper  part  of  this  space,  in  its  course 
to  the  back  of  the  cranium. 

Covered  by  the  rhomboid,  the  serratus  posticus  superior,  the 
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splenii  and  trapezii  muscles,  the  complexi  are  divided  by  the  liga- 
mentum  nucha?.  They  are  composed  of  numerous  fasciculi, 
and  cross  the  root  of  the  splenii  muscle  very  obliquely. 

Between  the  trapezius  and  the  second  layer  of  muscles,  the 
cellular  tissue,  filamentous  and  very  dense  superiorly,  lamellous 
in  the  middle,  much  looser  inferiorly,  encloses,  externally,  a  cer- 
tain quantity  of  adipose  cells.  Between  the  splenii  and  com- 
plexi, this  tissue  is  less  abundant,  excepting  at  its  upper  portion. 
Between  the  complexi  and  the  subjacent  muscles,  it  forms  laminae, 
very  indistinct  in  the  two  inferior  thirds  of  the  region,  but  well 
marked  superiorly,  where  it  exists  in  large  quantities. 

The  muscles,  which  do  not  cover  the  whole  of  the  posterior 
region  of  the  neck,  may  be  divided  into  two  series,  or  those 
situated  above  and  those  below  the  axis.  The  latter  form  a 
mass,  which,  filling  the  cervical  grooves,  is  composed,  from  the 
ribs  towards  the  median  line,  of  the  sacro-lumbalis,  transversalis 
colli,  longissimus  dorsi,  semi-spinales  colli ;  in  a  word,  of  the 
prolongation  of  the  different  fasciculi  entering  into  the  composi- 
tion of  the  sacro-spinal  muscle. 

Each  rectus  capitis  posticus  major  muscle,  extending  from  the 
spinous  process  of  the  second  vertebra  to  the  inferior  curved  line 
of  the  occipital  bone,  external  to  its  crest,  forms  the  side  of  a 
triangle,  which  we  will  examine  hereafter. 

The  small  recti  ascend  from  the  tubercle  of  the  atlas  to  the 
fossa,  behind  the  foramen  magnum  of  the  occipital  bone,  on  each 
side  of  the  crest.  Covered  by  the  preceding,  they  lie  immedi- 
ately upon  the  occipito-atlantal  ligament. 

The  obliqui  postici  are  so  disposed,  that  the  inferior  proceeds, 
from  the  spine  of  the  dentator,  to  the  transverse  process  of  the 
atlas,  and  the  superior,  from  this  latter  process  to  the  occiput, 
between  the  semicircular  lines,  close  to  the  rectus  magnus.  In 
the  triangle  circumscribed  by  these  and  the  large  recti  are 
several  important  organs;  such  as  the  vertebral  artery,  sub- 
occipital nerve,  also  a  portion  of  the  ligaments  uniting  the  two 
first  vertebras  with  each  other,  and  to  the  occipital  bone.  This 
space,  covered  by  the  complexus,  is  filled  by  fibro-cellular  tissue, 
which,  adhering  very  firmly  to  the  muscles,  nerves,  and  vessels, 
becomes  blended  with  the  ligaments  and  periosteum. 

The  small  muscles  (inter-spinales)  situated  between  the  spinous 
processes,  from  the  second  to  the  seventh  vertebrae,  replaced  be- 
tween the  atlas  and  axis,  and  between  the  occiput  and  atlas,  by 
the  posterior  recti,  are  double,  symmetrical,  and  appear  to  support 
the  opinion,  which  I  have  elsewhere  expressed,  that  the  fibrous 
yellow  tissue  is  capable  of  becoming  converted  into  muscular 
fibre,  according  to  the  necessities  of  the  organs  between  which 
it  is  situated.  The  inter-transversales,  equally  double,  each 
circumscribes  a  triangular  space,  through  which  the  cervical 
nerves  pass ;  but  in  such  a  manner  that  these  nerves  cannot  be 
compressed  by  their  contractions. 
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The  arteries  are  all  derived  from  the  anterior  of  the  neck. 
The  horizontal  branch  of  the  transversalis  colli  ramifies  princi- 
pally between  the  two  first  layers  of  muscles. 

The  cervicalis  profunda,  emerging  from  the  space  between  the 
two  last  cervical  vertebrae,  supplies  the  spinal  muscles  ;  afterwards 
running  between  these  and  the  complexi,  in  which  they  terminate. 

The  cervicalis  ascendens  supplies  the  same  parts  at  the  upper 
portion  of  the  region. 

The  occipital  is  the  most  important  of  all.  Arising  from 
the  external  carotid,  it  arrives  at  this  region,  by  passing 
between  the  atlas  and  axis,  internal  to  the  sterno-mastoid 
and  splenius-capitis  muscles.  It  next  ascends,  tortuously,  over 
the  external  surface  of  the  complexus,  covered  by  the  splenius 
and  trapezius,  which  it  traverses  to  distribute  itself  in  the  sub- 
cutaneous layer  of  the  cranium.  It  may  be  exposed  by  cutting 
through  the  skin,  subcutaneous  cellular  tissue,  and  aponeurosis, 
and  by  separating  the  trapezius  from  the  splenius  for  about  two 
inches  downwards,  from  the  superior  curved  line  of  the  occipital 
bone. 

In  consequence  of  this  arrangement,  wounds,  at  the  upper  part 
of  the  neck,  may  be  succeeded  by  profuse  hemorrhage ;  whilst, 
inferiorly,  there  is  no  artery  of  sufficient  size  to  render  this  of 
importance. 

The  vertebral,  enclosed  in  the  canal  of  the  transverse  processes, 
is  sheltered  from  external  violence  as  far  as  the  axis,  and  can 
only  be  wounded  by  sharp  or  pointed  instruments  being  in- 
troduced between  two  of  the  vertebrae.  Emerging  from  the 
third,  it  forms  an  arch,  convex  posteriorly  and  externally,  ex- 
posed to  the  action  of  all  bodies  capable  of  penetrating  as  far  as 
the  spine.  Curved,  anteriorly  and  externally,  as  it  traverses  the 
atlas,  it  is  again  protected  from  external  injury.  Quitting  this 
vertebra,  to  enter  the  cranium,  through  the  foramen  magnum, 
it  winds  behind  the  condyle,  on  the  posterior  surface  of  the  oc- 
cipito-atlantal  ligament,  which  it  pierces,  or,  rather,  from  which 
it  derives  a  kind  of  fibrous  ring,  completed  by  the  basilar  pro- 
cess of  the  occipital  bone.  It  here  forms  a  very  decided  curve, 
lying,  much  exposed  to  injury,  in  the  triangle  formed  by  the 
divergence  of  the  oblique  muscles.  The  branches,  which  it  gives 
off,  before  it  enters  the  cranium,  are  so  small  that  they  are  un- 
deserving of  any  further  notice. 

The  veins  ordinarily  accompany  the  arteries,  and  empty  them- 
selves into  the  internal  jugular.  Some  placed  in  the  cellular 
layer  carry  the  blood  to  the  external  jugular.  The  former  re- 
ceive some  of  the  emissary  veins  of  Santorini ;  but  are  too  irregu- 
lar and  deeply  seated  to  allow  of  any  general  rule  as  to  the 
abstraction  of  blood. 

The  lymphatics  of  the  subcutaneous  layer  are  few,  and  run  to 
the  superficial  cervical  glands.  Those  deeper  seated  descend 
partly  into  the  axilla,  and  partly  beneath  the  sterno-mastoid 
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muscle  ;  hence  sympathetic  swelling  of  the  axilla  and  sub- 
hyoid region  in  numerous  diseases  of  the  posterior  portion  of 
the  head  and  neck.  I  have  frequently  found  two  or  three  glands 
on  the  splenitis,  about  an  inch  from  its  upper  extremity,  between 
the  sterno-mastoid  and  trapezius,  covered  by  the  skin  and  sub- 
cutaneous tissue.  i 

A  correct  knowledge  of  this  fact  may  be  of  utility  in 
preventing  any  mistake,  with  regard  to  the  nature  of  the  tumours 
which  they  may  produce. 

Nerves.  The  posterior  branches  of  the  cervical  nerves  fur- 
nish a  certain  number,  the  cervical  plexus  supply  others,  and 
the  sub-occipital  is  principally  distributed  here.  The  former  are, 
at  first,  placed  between  the  splenii  and  complexi  muscles ;  but 
their  branches  almost  immediately  divide,  some  running  to  the 
complexus  and  deep  mass  of  muscles,  the  others  traversing  the 
muscular  layers,  covering  them,  and  all  sending  branches  to  the  sub- 
cutaneous cellular  tissue.  The  spinal  accessory  ramifies  in  the 
trapezius,  which,  with  the  levator  anguli  scapulae,  is  also  supplied 
by  the  cervical  plexus.  The  latter  are  chiefly  confined  to  the 
inferior  region  of  the  neck.  The  preceding  occupy  the  upper 
portion,  being,  for  the  most  part,  lost  in  the  various  muscles. 
Other  filaments,  derived  from  the  auricular  and  mastoid 
branches,  confined  between  the  laminae  of  the  aponeurosis,  are 
ultimately  lost  in  the  subcutaneous  cellular  tissue.  The  sub- 
occipital, which  may  also  be  considered  as  the  first  cervical,  is 
the  most  important  of  all  the  nerves  in  this  region.  Passing 
between  the  cranium  and  the  atlas,  it  immediately  enters  the 
triangular  space  circumscribed  by  the  obliqui  and  rectus  magnus 
muscles  of  the  head,  enveloped  in,  and  adhering  firmly  to,  the 
cellular  tissue  filling  this  space.  It  here  gives  off"  its  three  prin- 
cipal branches,  one  of  which  descends,  like  the  deep  branches  of 
the  other  cervical  nerves,  beneath  the  complexus,  which  it  ulti- 
mately pierces.  The  two  ascending,  proceeding  towards  the 
occiput,  thus  traverse  the  muscles,  or  their  interstices,  anastomos- 
ing, between  the  aponeurosis  and  skin,  with  the  superior  branches 
of  the  cervical  plexus,  and  others  derived  from  the  facial. 

The  abundance  of  nerves,  and  the  condensed  texture  of  the 
various  tissues  in  the  supra-axioidal  portion  of  this  region,  in 
some  measure,  explain  the  intense  pain  caused  by  inflammation 
and  the  formation  of  tumours,  and  the  infrequency  of  defined 
abscesses. 

The  skeleton  comprehends  a  large  portion  of  the  occipital  and 
all  the  cervical  region  of  the  spine.  The  portion  of  the  occipital 
bone  appertaining  to  the  neck,  having  already  been  described 
elsewhere,  will  not  require  further  notice  at  present.  Laterally, 
are  two  prominences,  corresponding  to  the  posterior  portion  of 
the  cerebellum.  The  bone,  extremely  thin,  is  here  covered  by  a 
thick  layer  of  soft  parts.  Fractures  occur  very  frequently,  and 
are  the  more  formidable,  as  they  are  with  difficulty  discovered. 
4 


NAPE,  OR  POSTERIOR  PART  OF  THE  NECK. 


143 


These  prominences  may  be  perforated  by  tumours  of  the  dura 
mater,  and  even  by  the  pressure  of  the  cerebellum  itself.  In  the 
latter  case,  the  result  is  hernia  of  the  cerebellum ;  two  cases  of 
which  have  been  recorded  by  Lallement  and  Baffos. 

It  has  been  generally  understood,  that  we  should  not  trephine 
beneath  the  superior  occipital  curved  line.  However,  if  positively 
indicated,  the  operation  would  neither  be  very  difficult,  nor 
much  more  dangerous  than  in  other  points  of  the  cranium,  if 
it  be  performed  on  the  side,  . and  not  in  the  median,  or  superior 
semicircular  ridge.  It  has  also  been  said  that  tumours  of  the 
dura  mater  should  not  be  removed,  even  should  they  pierce  the 
cranium.  Reason  and  facts  appear  to  support  this  opinion ; 
nevertheless,  it  is  possible,  that  a  tumour  may  have  perforated 
the  bones,  although  the  brain  and  dura  mater  be  not  much  dis- 
organized. Under  these  circumstances,  I  do  not  see  why  its 
extirpation  should  not  be  attempted ;  especially  if  the  progress  of 
the  disease  is  likely  to  destroy  the  patient.  A  female  died,  in 
1825,  having  a  hard  and  immoveable  tumour,  situated  at  the 
inferior  and  internal  portion  of  one  of  the  occipital  prominences. 
This  tumour,  which  had  perforated  the  bone,  was  about  the  size 
of  a  common  nut,  and  the  fibrous  membrane  was  perfectly  healthy, 
at  about  a  line  external  to  it.  It  was,  therefore,  evident,  that  it 
might  have  been  removed,  and  that  the  operation  offered  the 
same  chance  of  success  as  in  any  other  part  of  the  body. 

The  vertebral  column  is  concave  in  this  region.  Its  spinous 
processes  are  of  unequal  length.  The  first  vertebra,  having  none, 
allows  of  the  head  being  directed  backwards.  That  of  the 
second  is  large  and  very  long ;  that  of  the  third  very  short. 
Those  succeeding  increase  gradually,  as  far  as  the  seventh ;  so 
that  from  the  axis  to  the  seventh  there  is  a  depression  filled  with 
soft  parts,  which  would  lead  us  to  select  the  centre  of  the  neck 
as  the  proper  situation  for  the  introduction  of  a  seton.  Being 
nearly  horizontal,  and,  consequently,  some  distance  from  one 
another,  they  allow  a  certain  degree  of  motion  to  the  parts. 

The  transverse  processes,  also  very  short,  diminish  gradually 
from  the  seventh,  and  from  the  first  to  the  third.  The  extent 
of  motion,  which  they  enjoy,  is  a  natural  consequence  of  their 
shortness.  Their  base  is  traversed  by  a  canal,  for  the  passage  of 
the  vertebral  artery,  thus  protected  from  the  action  of  external 
bodies.  The  nerves  pass  behind  the  artery,  and  divide  external 
to  it. 

The  articular  fossce,  more  horizontal  than  in  the  other  regions, 
incline  more  and  more  from  the  second  to  the  seventh,  ren- 
dering displacement  more  difficult  the  farther  they  are  from 
the  axis.  Luxation  of  the  cervical  vertebrae  beneath  the  axis, 
admitted  by  some  and  rejected  by  others,  is  certainly  possible, 
there  being  several  incontestable  proofs  upon  record.  When 
there  is  only  one  fossette  pushed  anterior  to  another,  without  the 
intervertebral  cartilage  being  torn,  the  luxation  is  incomplete, 
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and  may  exist  without  paralysis ;  but  if  the  four  surfaces  are 
separated  at  the  same  time  that  the  fibro-cartilage  is  torn,  para- 
lysis occurs  instantly,  and  sometimes  death. 

It  is  between  the  atlas  and  second  vertebra,  that  the  arrange- 
ment of  these  surfaces  is  most  interesting.  Here  they  are  smooth, 
horizontal,  or  slightly  inclined  outwards.  On  the  other  hand, 
the  atlas  has  no  lamella,  properly  so  called  ;  no  spinous  process ; 
no  body,  consequently,  no  yellow  ligaments  or  fibrous  cartilage. 
The  result  is,  that  movements  may  occur,  naturally,  in  all  direc- 
tions,— that  rotation  may  be  carried  very  far,  without  danger, 
but  if  it  extends  beyond  the  fourth  of  a  circle,  luxation  ensues, 
because  then  one  of  the  fossae  of  the  atlas  passes  in  front,  and 
the  other  behind  that  of  the  axis.  * 

The  union  of  the  head  with  the  spine  merits  particular  atten- 
tion. The  condyles  of  the  occiput,  convex,  elongated,  directed 
obliquely,  outwards  and  backwards,  in  relation  with  the  superior 
articulating  surface  of  the  atlas,  merely  allow  of  flexion  and 
extension.  But  as  the.  occipito-atlantal  ligaments  are  elastic  and 
large,  as  the  posterior  arch  of  the  vertebra  is  thin,  and  possesses 
no  spinous  process,  this  double  motion  may  be  carried  to  a 
great  extent. 

The  odontoid  process,  a  kind  of  pivot  on  which  the  atlas  turns, 
fixed  internal  to  the  condyles  of  the  occiput,  by  two  short  fibrous 
fasciculi,  can  only  press  upon  the  spinal  cord,  after  having  rup- 
tured the  transverse  ligament  of  the  first  vertebra;  unless  it  pass 
beneath  it,  in  which  case  the  odontoid  ligaments  would  be  pre- 
viously torn.  We  may  conceive  that  considerable  violence 
would  be  necessary  to  produce  either  of  these  results ;  it,  how- 
ever, appears  that  hanging  frequently  causes  the  latter.  Most 
commonly  the  ligaments  of  the  odontoid  are  ruptured  first,  and 
the  process  next  slips  from  its  ring  into  the  spinal  canal,  tearing 
the  marrow,  and  producing  instantaneous  death.  Occasionally, 
also,  the  transverse  ligament  is  broken,  and  death  occurs  in  the 
same  manner. 

Among  children  it  requires  less  effort  to  produce  the  same 
effect.  The  vertical  odontoid  process  of  the  second  vertebra  is 
but  slightly  developed  in  early  years,  its  ligaments  present  much 
resistance,  and  the  ring  containing  it  is  less  firm.  We  can  thus 
comprehend  how,  in  raising  a  child  from  the  ground  by  the 
head,  instantaneous  death  may  be  produced,  if  it  makes  any  re- 
sistance.   Such  was  the  case  reported  by  J.  L.  Petit. 

The  two  first  cervical  vertebrae  are  united  with  each  other 
and  with  the  head,  in  such  a  manner  that  an  instrument  may 
penetrate  the  spinal  canal,  dividing  only  the  soft  parts,  and  pro- 
ducing instant  death,  from  injury  to  the  upper  portion  of  the 
marrow.  Thus,  by  plunging  a  pointed  or  cutting  instrument 
through  the  sub-occipital  fossa,  we  might  arrive  at  the  occipito- 

*  This  accident  is,  in  a  great  degree,  prevented  by  the  odontoid  ligaments ;  in  facta 
unless  one  of  these  were  ruptured,  1  do  not  see  how  it  could  occur.— II.  H. 
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atlantal,  or  occipito-axioidal  ligaments,  and  divide  the  com- 
mencement of  the  cord.  If  the  instrument  were  introduced 
anteriorly,  it  would  not  be  attended  with  the  same  risk,  as  the 
odontoid  process  would  then  prevent  its  running  directly  to  the 
spinal  marrow. 

Beneath  the  second  vertebra,  injuries  of  this  nature  cannot 
occur,  as  the  bones  are  here  so  firmly  knit  that  they  form  a 
complete  canal,  presenting  no  space  through  which  a  foreign 
substance  can  enter,  unless  it  were  obliquely,  from  below  up- 
wards. 

A  wound  of  the  cord,  between  the  first  vertebra  and  the 
occipital  bone,  would  leave  the  roots  of  the  pneumo-gastric, 
glosso-pharyngeal,  and  lingual  nerves  untouched.  Between 
the  first  and  second  vertebrae,  all  the  others  would  be  separated 
from  the  brain,  with  the  exception  of  the  sub-occipital.  Be- 
tween the  second  and  third,  a  portion  of  the  cervical  plexus 
would  remain  ;  between  the  third  and  fourth,  all  this  plexus 
would  be  out  of  danger,  as  also  the  spinal  accessory,  of  which 
only  one  or  two  roots  would  be  destroyed ;  between  the  fourth 
and  fifth,  the  phrenic  would  not  be  implicated.  The  brachial 
plexus  would,  in  part,  escape.  Finally,  below  this  point,  there 
would  not,  necessarily,  be  paralysis  of  the  upper  extremities. 

The  muscles  at  the  back  of  the  neck  are  enveloped  in  fibro- 
cellular  sheaths,  as  in  the  sub-hyoid  region ;  but  as  these  are 
united  by  dense  filamentous  tissue,  pus  rarely  infiltrates,  but 
phlegmonous  deposits  are  sufficiently  common.  Confined  within 
the  dense  texture  of  the  muscles,  aponeurosis,  and  cellular 
tissue,  the  nerves  account  for  the  suffering  attendant  on  acute 
diseases,  the  danger  of  wounds,  and  also  for  tetanus,  sometimes 
resulting  from  punctures. 

The  disposition  of  the  muscles  is  such,  that  fluid  thrown  out 
in  the  deeper  parts  with  difficulty  reaches  the  surface.  How- 
ever, when  once  beneath  the  integuments  it  spreads  rapidly,  in 
consequence  of  the  slight  adherence  between  the  skin  and 
aponeurosis,  and  the  great  thickness  of  the  former.  All  these 
are  reasons  favouring  re-absorption  in  ecchymosis,  but  indi- 
cating the  necessity  of  making  early  incisions  into  abscesses  of 
this  region,  whether  superficial  or  deep. 

The  extended  motion  of  the  large  synovial  membranes,  the 
continual  friction  of  the  articular  surfaces,  the  multiplicity  of 
the  ligaments  at  the  upper  part  of  the  spine,  sufficiently  account 
for  arthritis,  caries,  inflammations,  and  ulcerations,  &c.  observed 
in  this  region.  The  relations  of  the  atlas  and  odontoid  process 
to  the  medulla  oblongata,  and  the  pneumo-gastric  nerve,  explain 
why  patients  die,  or  become  paralysed  so  quickly,  in  those  cases, 
where  the  disease  reaches  the  interior  of  the  spinal  canal.  The 
size  of  the  rings  of  the  two  first  vertebras  show,  in  their  turn, 
why  exostosis  of  their  interior, — the  displacement  of  the  odon- 
toid or  articulating  processes,  is  so  immediately  fatal. 


146 


OF  THE   CHEST  I 


CHAPTER  FIFTH. 

OF  THE  CHEST. 

Placed  near  the  centre  of  the  trunk,  of  which  it  forms  the 
middle  cavity,  the  chest,  continuous,  superiorly,  with  the  neck, 
inferiorly  with  the  abdomen,  serves  as  a  point  of  attachment  to 
the  superior  extremities. 

Reduced  to  its  skeleton,  it  represents  a  truncated  cone, 
having  its  base  inferiorly.  Surrounded,  on  the  contrary,  by 
its  soft  parts,  it  is,  as  it  were,  flattened,  and  larger  superiorly 
than  inferiorly.  Its  transverse  dimensions,  taken  from  one 
shoulder  to  the  other,  are  much  more  considerable  than  the 
antero-posterior.  This,  however,  varies  according  to  the  age 
and  sex  of  individuals. 

Anatomists  have  been  accustomed,  for  a  long  period,  to 
divide  the  walls  of  the  thorax  into  four  regions,  and  as  this 
division  may  be  traced  with  tolerable  correctness,  externally,  I 
have  thought  it  best  to  abide  by  this  arrangement,  merely  indi- 
cating the  slight  modifications,  which  appear  to  me  indispensable 
in  speaking  of  the  principal  sections. 

We  will  treat  of  the  interior,  or  the  cavities  of  the  chest,  in 
another  chapter. 

SECTION  FIRST. 

OF  THE  THORAX. 

Sternal  region. — Limited,  superiorly,  by  the  sub-hyoid  region, 
inferiorly,  by  the  epigastrium,  and,  laterally,  by  the  breasts,  the 
sternal  region  presents — 

1.  In  the  median  line,  from  above  downwards,  the  supra- 
sternal fissure,  corresponding  to  the  arteria  innominata  and 
left  subclavian  vein.* 

2.  The  depression  of  the  first  bone  of  the  sternum. 

3.  An  eminence,  which  does  not  always  exist,  depending 
upon  the  angle  of  union  between  the  two  first  bones  of  the 
sternum  and  the  attachment  on  each  side  of  the  second  rib. 

4.  A  second  depression,  more  regular  than  the  preceding, 
augmenting,  generally,  in  depth  and  extent,  as  it  approaches 
the  xyphoid  appendix. 

5.  Laterally,  the  prominence  depending  on  the  head  of  the 
clavicle. 

6.  Inferiorly,  in  thin  individuals,  a  series  of  depressions  and 
eminences,  in  relation  with  the  intercostal  spaces,  and  the  carti- 
lages circumscribing  them. 


*  Vena  innominata. 
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7.  In  stout  persons,  on  the  contrary,  an  elongated  projection, 
parallel  to  the  axis  of  the  body,  dependent  on  the  muscles  and 
fat. 

Infancy,  sex,  fat,  and  the  constitution  cause  numerous  modi- 
fications in  these  particulars.  In  early  age,  the  sternal  region, 
generally  very  prominent,  has  no  elevations  on  its  sides.  In 
the  female,  it  is  flatter  and  shorter,  but  the  breasts  make  the 
centre  depression  appear  deeper,  and  the  extremities  of  the  cla- 
vicles more  projecting.  In  some  individuals,  it  juts  out,  as  in 
infancy,  and  this  disposition,  frequently  coinciding  with  rachitis, 
leads  to  dread  of  phthisis  pulmonalis.  In  others,  on  the  con- 
trary, it  is  more  depressed  than  natural.  This  is  especially  ob- 
served among  artisans  who  work  with  the  trunk  habitually  bent 
forward,  or  who  make  their  chest  a  point  of  resistance,  as  in 
shoemakers.  Finally,  we  not  unfrequently  meet  with  a  certain 
degree  of  mobility  in  the  median  line,  arising  from  incomplete 
and  irregular  union  of  the  different  portions  of  the  sternum.  It 
is  necessary  that  we  should  bear  these  variations  in  mind,  when 
we  treat  fractures  or  tumours  on  the  anterior  of  the  chest. 

Thicker  in  the  middle  than  laterally,  the  skin  of  the  sternal 
region,  in  man,  is  covered  with  hair,  having  their  roots  sur- 
rounded by  large  and  numerous  follicles.  Thus  lupia,  &c.  fre- 
quently occur  here,  whilst  they  are  rare  on  the  sides.  Its  elas- 
ticity being  greater  externally  than  on  the  median  line,  tumours 
generally  increase  in  size  in  the  former  direction.  Composed 
of  lamellae  and  filaments,  the  subcutaneous  layer  forms,  in  thin 
subjects,  a  very  elastic  membrane,  externally,  where  it  replaces 
the  fascia.  Arriving  at  the  centre,  it  becomes  more  dense,  as 
it  were,  fibrous,  and  unites  to  the  sterno-costal  ligaments.  We 
can  separate  one  layer  from  it,  which  more  particularly  adheres 
to  the  skin,  and  which  contains  adipose  vesicles. 

Such  is  the  disposition  of  the  subcutaneous  lamellae,  that  they 
may  be  divided  into  three  externally,  blending  in  the  median 
line,  where  they  rarely  enclose  fat.  As  they  unite  the  integu- 
ments very  firmly  to  the  bones,  wounds  over  the  sternum  are 
closed  by  first  intention  with  so  much  difficulty,  that,  in  opera- 
tions performed  in  this  region,  it  is  necessary  to  preserve  as 
much  skin  as  possible.  In  cases  of  infiltration,  or  excessive 
fat,  the  sternum  appears  much  depressed,  tumours  and  ab- 
scesses rarely  acquire  any  great  size,  and  ecchymosis  is  circum- 
scribed. From  the  clavicle  to  the  sixth  rib,  the  aponeurosis 
merely  consists  of  simple  cellular  tissue,  which  becomes  blended 
with  the  periosteum,  and  the  above-mentioned  lamellae,  anterior 
to  the  sternum.  More  inferiorly,  we  remark  a  complete  fibrous 
sheath,  increasing  in  thickness  as  it  approaches  the  epigastrium. 
Its  form  is  flattened,  its  fibres  passing  obliquely  inwards,  and 
becoming  continuous  with  the  aponeurosis  of  the  abdomen.  It 
more  particularly  covers  the  recti  muscles,  binding  them  down 
to  the  ribs.  As  this  membrane  is  but  thin,  and  of  little  density, 
*  l  2 
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superficial  inflammation,  effusions  of  blood,  and  abscesses  easily 
pierce  through  it,  to  become  deep  seated,  and  reciprocally. 
Infiltration  from  one  layer  into  the  other  meets  with  but  little 
obstacle,  whilst  subcutaneous  inflammations,  occurring  in  the 
sides  of  the  region,  are,  nearly  always,  at  the  same  time  circum- 
scribed and  diffused. 

Muscles. — The  pectoralis  major,  attached  to  a  curved  line,  the 
convexity  directed  to  the  opposite  side,  leaves  a  free  space  on 
the  sternum,  larger,  superiorly  and  inferiorly,  than  in  the  centre. 
The  space  is  most  marked  in  those  persons  in  whom  the  muscles 
are  largely  developed.  Separated  from  the  skin  by  the  thickest 
portion  of  the  subcutaneous  layer,  this  muscle  allows  the  super- 
ficial cellular  tissue  to  communicate  with  the  deep  cellulo-adipose 
layer,  by  the  fissure  dividing  its  sternal  and  clavicular  fibres. 
Hence,  transition  of  inflammation  and  pus,  from  the  sternal 
region  to  the  axilla,  and  vice  versa.  The  relief,  which  it  forms 
by  its  insertion  at  the  cartilages  of  the  ribs,  indicates  the  course 
of  the  internal  mammary  artery.  Its  inferior  border,  in  general 
sufficiently  prominent,  where  it  terminates  on  the  sixth  rib,  is  a 
guide  when  we  would  count  the  bones. 

The  rectus  muscle  of  the  abdomen  commonly  interlaces,  exter- 
nally, with  the  last  denticulation  of  the  preceding,  and  is  attached, 
sometimes,  to  the  sides  of  the  base  of  the  sternal  appendix,  and 
always  to  the  seventh  and  eighth  ribs.  Its  fibres,  parallel  to  the 
axis  of  the  body,  are  commonly  intersected  on  the  epigastric 
border  of  the  chest  by  a  fibrous  band,  much  more  complete 
anteriorly  than  posteriorly,  and  adhering  firmly  to  the  aponeu- 
rosis. We  not  unfrequently  find  the  superior  extremity  of  this 
muscle  ascend  higher  up,  either  by  a  portion  or  the  whole, 
reaching  even  the  insertion  of  the  sterno-mastoid ;  thus  repre- 
senting its  natural  disposition  in  most  of  the  mammiferous  ani- 
mals. Other  supernumerary  fasciculi  have  also  been  seen  at 
different  points.  Sometimes,  there  is  a  small  distinct  muscle 
descending  from  the  superior  extremity  of  the  sternum  towards 
one  of  the  cartilages  of  the  ribs,  restraining  the  pectoralis  major; 
sometimes,  on  the  contrary,  there  is  a  fasciculus  detached  from 
the  pectoralis  major,  sterno-mastoid,  and  rectus  muscles.  These 
muscles  may  raise  the  skin  sufficiently  to  form  projections, 
which  must  not  be  mistaken  for  pathological  swelling. 

A  small  portion  of  the  external  oblique  muscle  of  the  abdomen 
lies  at  the  inferior  and  external  part  of  this  region,  between  the 
rectus,  pectoralis  major,  and  serratus  magnus,  with  which  its 
digitations  interlace.  The  spaces,  between  the  cartilages  are 
filled  by  the  anterior  third  of  the  internal  intercostal  muscles,  di- 
rected downwards  and  inwards,  and  separated  from  the  preceding 
by  cellular  tissue,  the  more  distinct  as  it  proceeds  backwards. 

Behind  the  skeleton,  between  the  cartilages  and  pleura,  is 
the  triangularis  sterni,  appearing  continuous,  externally,  with  the 
internal  intercostals,  and  performing  an  important  part  in  the 
fractures  of  the  bones  to  which  it  is  attached.    Finally,  quite 
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below,  the  anterior  portion  of  the  internal  oblique  and  the  dia- 
phragm are  also  attached  to  the  internal  surface  of  the  inferior 
border  of  the  sternum. 

The  arteries  are  derived  from  the  axillary,  subclavian,  and 
aorta,  by  means  of  their  anterior  thoracic,  acromial,  and  internal 
mammary  branches.  The  former  supplies  the  skin,  superficial 
cellular  tissue,  pectoralis  major,  and  deep  cellular  layer,  anasto- 
mosing with  the  latter. 

Arising  from  the  subclavian,  opposite  the  vertebral  artery,  the 
internal  mammary  descends  in  front,  behind  the  cartilage  of  the 
first  rib,  at  some  lines  external  to  the  sterno-clavicular  articu- 
lation, and  continues  its  course,  gradually  diminishing  in  size, 
as  far  as  the  sixth  intercostal  space.  Separated  from  the  cavity 
of  the  thorax  by  the  pleura  and  triangularis  muscle,  to  which  it 
gives  off  some  branches,  this  artery  lies  immediately  on  the  car- 
tilages, prolonged  from  the  intercostal  muscles  by  merely  a  thin 
layer  of  cellular  tissue. 

A  ligature  might  be  applied  upon  this  artery,  superiorly,  at 
about  three  lines  external  to  the  sternum,  if  circumstances  were 
to  render  it  necessary.  To  expose  this  vessel  we  should  cut,  in 
preference,  into  the  third  intercostal  space,  as  that  is  the  largest ; 
and  divide  the  superficial  cellular  layer,  fibres  of  the  pectoralis 
major,-  thin  lamellous  tissue,  internal  fibres  of  the  intercostal 
muscle,  and,  finally,  a  small  quantity  of  cellular  tissue. 

From  the  position  and  size  of  the  internal  mammary,  stabs  in 
this  region  would  produce  considerable  internal  hemorrhage, 
especially  when  occurring  close  to  the  sternum,  and  the  danger 
increases  as  the  wound  is  higher.  As  the  vessel  lies  at  about 
half  an  inch  externally,  an  instrument  might  be  introduced  be- 
tween it  and  the  sternum,  without  its  being  injured. 

The  principal  branches  of  the  internal  mammary  are  the 
anterior  and  external.  The  former  traverse  the  intercostal 
muscles  near  their  sternal  extremity,  and  run  into  the  sub- 
cutaneous layer,  where  they  anastomose  with  the  branches  from 
the  axillary.  In  the  female,  one  of  these,  ramifying  in  the 
mammary  gland,  is  generally  of  great  magnitude.  The  ex- 
ternal, running  outwards,  completes  the  intercostal  arteries,  and 
increases  in  size  as  they  descend.  Finally,  the  trunk  itself, 
bifurcating  near  the  xyphoid  cartilage,  immediately  gives  off  a 
large  branch,  which  passes  in  front  of  this  appendix,  and  anas- 
tomoses with  a  similar  branch  from  the  opposite  side.  These 
are  sometimes  sufficiently  large  for  their  pulsations  to  be  dis- 
tinguished through  the  skin,  and  for  wounds  at  this  point  to  be 
followed  by  considerable  hemorrhage. 

Veins, — We  often  find  two  for  each  internal  mammary,  and 
always  one  for  each  of  the  other  arterial  trunks.  These  vessels 
are  of  no  importance  in  surgery.  Those  which  are  most  super- 
ficial occasionally  dilate,  forming  varicose  cords  beneath  the 
skin,  as  among  females  affected  by  schirrous  of  the  breast,  also 
l  3 
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among  those  who  have  suckled  many  children,  or  in  persons 
whose  venous  circulation  has  been  long  interrupted  by  organic 
lesion  of  the  thoracic  viscera. 

The  lymphatics,  placed  in  front  of  the  pectoralis  major,  ascend 
to  the  cervical  glands.  The  deep  seated  pass  directly  into  the 
axilla,  and  communicate,  among  others,  with  the  lymphatics  of 
the  cavity  of  the  thorax.  There  is  sometimes  a  gland  in  the 
fissure,  separating  the  inferior  border  of  the  pectoralis  major 
from  the  other  parts.  In  a  word,  the  lymphatic  system  is  so 
arranged  here,  that  blisters,  issues,  as  well  as  all  diseases,  rarely 
remain  beyond  a  few  days,  without  affecting  the  glands  of  the 
neck  or  axilla. 

Nerves. — The  terminations  of  the  intercostal  branches  are  the 
only  ones  remarked  in  the  inferior  fourth  of  this  region,  which 
receives,  superiorly,  numerous  filaments  from  the  axillary  plexus 
and  supra-clavicular  branches  of  the  cervical  plexus.  These 
nerves  are  but  small,  and  are  of  no  consideration  in  operations, 
unless  they  may  serve  to  account  for  the  pains  experienced  in 
the  neck  and  axilla,  in  injuries  and  diseases  of  the  front  of  the 
chest.  We  have  only  to  add,  that  those  supplied  by  the  brachial 
plexus  and  intercostal  branches  appear  to  be  more  particularly 
distributed  to  the  muscles,  whilst  those  from  the  cervical  plexus 
appertain,  rather,  to  the  skin. 

The  skeleton  comprehends  the  whole  of  the  sternum,  the 
sterno-costal  cartilages,  and  sternal  extremity  of  the  clavicle. 

Ster no-clavicular  articulation. — The  nature  of  the  motions  per- 
formed by  the  clavicle  prevents  such  frequent  luxation  as  might 
at  first  be  expected.  The  species  of  capsule  attaching  it  to 
the  sternum,  very  strong  superiorly,  is  also  attached  to  the 
supra-sternal  notch,  and  to  the  clavicle  on  the  opposite  side ; 
thus  presenting  great  resistance  to  its  dislocation  upwards.*  It 
is  true,  that,  at  the  moment  of  its  depression,  the  clavicle  acts 
like  a  lever  on  the  first  rib,  but  the  disposition  of  the  shoulder 
in  general,  and  of  the  scapula  in  particular,  prevents  this  move- 
ment being  carried  so  far  as  to  cause  rupture  of  the  ligaments. 
Posteriorly,  it  projects  into  the  summit  of  the  thorax,  and  cor- 
responds, on  the  right  side,  to  the  termination  of  the  left  sub- 
clavian veinf,  to  the  arteria  innominata,  which  is  separated  from 
it  by  the  attachment  of  the  sterno-hyoid  and  thyroid  muscles; 
on  the  left  side,  to  the  same  vein,  and  to  the  interval  dividing 
the  left  subclavian  and  carotid  arteries.  Notwithstanding  this 
unfavourable  disposition,  luxations  of  the  clavicle  backwards  are 
extremely  rare ;  the  reason  being,  the  strength  of  the  fibrous 
capsule  and  of  the  costo-clavicular  ligament,  and  the  position  of 
the  scapula.  Below,  no  displacement  can  occur.  In  front, 
however,  this  is  not  the  case,  for  here,  in  fact,  the  articulation 

*  The  rhomboid  ligament,  passing  from  the  inferior  surface  of  the  sternal  extre- 
mity of  the  clavicle  to  the  first  rib,  also  prevents  this  accident. — II.  H. 
f  Brachiocephalic,  or  innominata. 
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is  supported  merely  by  the  tendon  of  the  sterno -mastoid  muscle 
and  the  anterior  ligament.  Besides,  nothing  limits  the  motion 
of  the  acromial  extremity  of  the  clavicle  backwards,  whilst  the 
shoulder  is  more  exposed  to  external  violence  on  its  anterior 
than  posterior  surface.  It  is  not,  therefore,  surprising,  that  dis- 
location forwards  is  the  most  frequent,  and  nearly  the  only  one 
which  can  possibly  occur.  I  say  this,  because  the  fact  published 
by  M.  Pellieux  is,  perhaps,  a  unique  example  of  luxation  of  the 
clavicle  backwards.*  In  consequence  of  this  articulation,  all 
that  is  required  to  reduce  luxations  forwards  is,  as  I  have  shown, 
to  carry  and  fix  the  elbow  over  the  xyphoid  appendix,  in  such  a 
manner  that  the  hand  of  the  affected  side  rests  upon  the  opposite 
shoulder.f 

The  sternum  is  about  three  quarters  of  an  inch  thick,  and 
rather  thicker  opposite  the  cartilages  than  in  the  intervals.  In 
infancy  it  is  formed  of  different  pieces,  which  sometimes  pre- 
serve their  mobility  to  a  later  period  in  life,  especially  the  two 
former.  The  first  portion,  also,  in  uniting  with  the  second, 
frequently  leaves  a  hole,  filled  by  fibro-cellular  tissue.  Thus, 
instruments  may  penetrate  into  the  chest,  giving  rise  to  serious 
mischief.  At  other  times,  the  lateral  points  of  ossification  are 
not  properly  united  in  the  median  line.  The  sternum  then 
remains  bifid,  in  its  fourth,  third,  or  even  inferior  half,  exposing 
the  central  organs  of  the  thorax  to  injury. 

The  xyphoid  appendix,  projecting  externally,  presses  suffi- 
ciently against  the  skin,  in  some  thin  individuals,  to  cause  ulcer- 
ation of  this  membrane.  Inverted,  on  the  contrary,  it  has  been 
thought  capable  of  interfering  with  the  organs  of  digestion, 
giving  rise  to  symptoms  similar  to  those  of  cardialgia.  Billard 
of  Brest  has  recommended,  that,  when  this  occurs,  the  appendix 
should  be  removed.  It  should  also  be  recollected,  that  this  car- 
tilage may  incline  either  to  the  right  or  left  side,  or,  in  fact,  in 
any  direction ;  that  it  is  sometimes  obtuse,  at  others  very  acute, 
and  occasionally  bifurcated,  even  when  the  sternum  is  properly 
formed. 

As  the  sternum,  superiorly,  and  on  the  right  side,  is  in  close 
approximation  to  the  arteria  innominata,  M.  Drivon  consi- 
dered, that,  by  trephining  immediately  beneath,  and  internal 
to  the  clavicle,  the  artery  might  be  immediately  exposed ;  but 
this  operation,  easily  performed  on  the  dead  body,  would  be 
attended  with  great  difficulty  in  the  living  subject.  Shielderup 

*  Sir  A.  Cooper,  in  his  work  on  dislocations,  also  mentions  a  case. — H.  H. 

*t*  I  can  scarcely  imagine  this  to  be  sufficient,  without  other  measures.  In  this 
case  the  extremity  of  the  bone  lies  upon  the  anterior  surface  of  the  sternum,  drawn 
and  retained  in  that  situation  by  the  pectoralis  major  and  minor  muscles;  conse- 
quently, unless  the  action  of  these  muscles  be  antagonised,  and  the  shoulders  drawn 
back  by  the  figure-of-eight  or  clavicle  bandage,  and  the  axilla  properly  padded,  so  as 
to  separate  the  head  of  the  humerus  from  the  side,  this  method  does  not  seem 
likely  to  succeed;  but,  in  conjunction  with  these,  the  position  here  described  is  very 
good,  and  one  capable  of  producing  the  desired  effect. — H.  H. 
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and  Laennec  have  also  recommended  trephining  on  the  inferior 
third  of  the  left  side  of  the  sternum,  in  hydrops  of  the  pericar- 
dium, as  performed  by  some  persons  since  the  time  of  Riolin, 
It  must,  however,  be  borne  in  mind,  that  this  bone  is  thinner 
inferiorly  than  superiorly. 

Although  destined  to  protect  organs  of  the  greatest  impor- 
tance, the  sternum  may  be  diseased,  in  a  great  measure  disor- 
ganized, and  even  destroyed,  without  placing  the  life  of  the 
patient  in  any  immediate  danger.  The  cases  cited  by  Galien 
and  Harvey,  where  the  heart  might  be  said  to  have  been  ex- 
posed, are  incontestable  proofs  of  this  fact ;  therefore,  when  pus, 
blood,  or  any  other  fluid  has  accumulated  in  the  anterior  me- 
diastinum, and  when  the  patient's  life  may  be  saved  by  its 
evacuation,  we  should,  following  the  example  of  Wiel  and  Petit, 
trephine  fearlessly,  especially  as  the  bone  is  soft  and  sufficiently 
spongy,  in  numerous  individuals,  to  be  easily  penetrated,  even 
with  the  point  of  a  scalpel.  It  is  in  consequence  of  this  softness, 
that  it  is  so  frequently  diseased,  that  necrosis  is  nearly  always 
accompanied  by  caries,  and  that  contusions  of  the  anterior  of 
the  chest  are  so  liable  to  produce  inflammation  of  a  serious 
nature. 

Susceptible  of  elevation  and  depression  during  respiration, 
being  suspended  to  the  extremities  of  the  elastic  cartilages,  and, 
to  a  certain  extent,  flexible  in  itself,  the  sternum  would  appear 
almost  incapable  of  being  fractured,  except  by  direct  violence. 
However,  the  case  published  by  David,  in  which  a  man,  falling 
from  a  very  high  spot  upon  the  ensiform  cartilage,  fractured  his 
sternum  by  the  concussion,  and  those  cited  by  Chaussier  and 
others,  prove  that  the  bone  is  more  liable  to  this  accident  than 
might  at  first  be  imagined.  Moreover,  in  cases  of  fracture, 
produced  by  whatever  cause  they  may,  the  internal  mischief 
should  always  occupy  the  surgeon  before  the  fracture  itself,  as 
consolidation  takes  place  very  rapidly,  in  consequence  of  the 
great  vitality  of  the  bone,  invested  by  its  two  layers  of  fibrous 
tissue.  All  that  is  necessary,  is  to  retain  the  portions  of  bone 
in  a  state  of  immobility,  easily  effected  by  arresting  the  action 
of  the  intercostal  muscles.  Its  superficial  position  allows  of  cre- 
pitation being  easily  distinguished,  at  the  slightest  displacement. 
The  resistance  opposed  by  it,  to  collections  formed  in  the  an- 
terior mediastinum,  is  the  cause  of  their  deviating  so  much  to 
point  externally,  extending  into  the  intercostal  spaces,  the  sub- 
hyoid or  epigastric  regions,  and  sometimes  bursting  into  the 
visceral  cavities. 

Elastic  and  flexible  cartilages  unite  the  seven  first  ribs  to  the 
sternum ;  those  of  the  last  five  being  applied  one  upon  the  other, 
by  the  anterior  extremities  of  their  inferior  borders.  They  are 
so  disposed,  that  the  first,  the  shortest,  strongest,  and  the  most 
intimately  united  to  its  two  bones,  opposes  the  idea  of  the  first 
rib  being  really  more  moveable  than  those  following.    If  we 
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examine  the  others  successively,  we  find  greater  mobility  and 
length,  as  far  as  the  seventh,  inclusive.  Although  the  five  last 
become  gradually  shorter,  they  are  still  more  mobile,  being 
merely  united  by  means  of  fossae,  allowing  of  considerable  mo- 
tion, and  also  being  much  thinner ;  hence  it  follows  that  they 
are  rarely  fractured,  whilst  among  the  seven  first  this  accident  is 
of  frequent  occurrence.  Moreover,  these  fractures  being  pro- 
duced by  direct  blows,  or  by  concussions,  when  the  broken 
extremities  overlap,  the  displacement  is  nearly  always  caused 
by  the  sternal  portion  passing  in  front  of  the  costal,  in  con- 
sequence of  the  pectoralis  major  having  acted  with  more  or  less 
violence  upon  the  former,  at  the  same  time  that  the  triangularis 
sterni  drew  upon  the  latter.  I  have,  however,  seen  two  ex- 
amples of  the  contrary. 

In  cases  of  fracture,  the  only  part  which  undergoes  any 
change  is  the  perichondrium.  This  generally  becomes  trans- 
formed into  a  bony  sheath,  enclosing  the  two  fractured  portions. 
It  must  also  be  observed,  that  in  process  of  time  these  cartilages 
frequently  become  ossified.  The  same  thing  occurs  in  certain 
diseases  of  the  chest;  in  phthisis,  among  others.  Under  these 
circumstances,  fractures  occur  more  easily,  and  callous  is  thrown 
out  in  a  similar  manner  as  in  long  bones.  On  the  other  hand, 
they  have  been  known  to  have  preserved  their  cartilagenous 
structure  to  a  very  advanced  period  of  life,  even  to  the  age  of 
one  hundred  and  thirty  years. 

The  property  possessed  by  cartilages  of  bending*  under  the 
action  of  external  violence,  and  of  again  resuming  their  natural 
position,  admits  of  the  internal  organs  being  considerably 
bruised,  without  their  being  necessarily  fractured ;  thus  pro- 
ducing inflammation  and  abscess,  or  effusion  of  blood  into  the 
pleura,  pericardium,  or  anterior  mediastinum.  When  broken, 
their  elasticity  causes  them  to  reassume  their  natural  position 
so  completely,  that  no  displacement  results,  although,  from  the 
nature  of  the  injury,  considerable  disorganization  might  be 
expected. 

The  three  first  spaces  between  these  cartilages  are  larger  than 
those  which  follow.  The  sixth  is  exceedingly  contracted.  This 
is  therefore  one  of  the  reasons  for  selecting  the  fifth,  when  we 
would  open  the  pericardium  according  to  the  method  recom- 
mended by  Desault.  At  this  point  we  are  not  obliged  to 
divide  the  greater  pectoral.  The  rectus  muscle  is  extremely 
thin,  and  frequently  does  not  ascend  so  high  as  this.  The 
covering  of  the  heart  is  not  nearer  at  this  point  than  elsewhere, 
and  the  internal  mammary  artery  bifurcates  below.  Hence  we 
should  have  to  cut  through  the  skin,  superficial  layer,  some 
fibres  of  the  great  pectoral  muscle,  or  the  aponeurosis  ;  a  second 
layer  of  cellular  tissue,  thinner  than  the  first;  the  internal 
intercostal  muscle,  an  additional  layer  of  cellular  tissue,  the 
pleura;  and,  finally,  the  pericardium.    In  this  operation  we 
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should  leave  the  internal  mammary  artery  to  the  inner  side, 
and  avoid  the  anterior  border  of  the  lungs,  by  pushing  it 
outwards. 

To  resume.  From  the  preceding  observations,  we  perceive 
that  wounds  in  the  median  line  would  fall  directly  upon  the 
heart  or  large  vessels,  whilst  those  on  the  side  may  also  com- 
prehend the  lungs.  We  must  remark,  in  anticipation,  that 
penetrating  wounds  are  more  dangerous  in  the  inferior  inter- 
costal spaces,  and  near  the  sternum,  than  externally,  in  con- 
sequence of  the  internal  mammary  and  its  branches. 

All  these  parts  are  arranged  in  the  following  order :  — 

1.  The  skin,  thick  and  dense  in  the  sternal  depression,  soft 
and  elastic  on  the  lateral  portions. 

2.  The  subcutaneous  tissue  divisible  into  three  layers,  in 
front  of  the  great  pectoral  muscle,  where  it  is  sometimes  very 
thick,  fibrous  in  the  median  line,  containing  the  arterial  and 
venous  branches,  and  nervous  filaments. 

3.  The  aponeurosis,  observable  in  the  inferior  fourth  only  of 
this  region. 

4.  The  pectoralis  major,  a  small  portion  of  the  rectus  ab- 
dominalis,  the  principal  arteries,  and  deep-seated  nerves. 

5.  The  sternum  cartilages,  and  intercostal  muscles. 

6.  Cellular  tissue,  and  internal  mammary  artery. 

7.  The  triangnlaris-sterni  muscle,  and  pleura. 


SECTION  SECOND. 

SPINAL  REGION. 

Limited  superiorly  by  the  posterior  region  of  the  neck,  below 
by  the  inferior  border  of  the  floating  ribs,  or  spinous  process  of 
the  last  dorsal  vertebra,  and  laterally  by  the  angle  of  the  ribs, 
the  posterior  region  of  the  thorax  presents,  in  the  median  line, 
a  prominent  crest,  depending  on  the  spines  of  the  vertebrae ; 
laterally,  two  fossae,  or  gutters,  of  variable  depth,  in  different 
individuals ;  more  externally,  the  prominence  formed  by  the 
muscles,  more  distinct  when  the  shoulder  is  carried  forwards ; 
finally,  the  posterior  edge  of  the  scapula,  the  position  of  which 
is  constantly  changing,  with  the  motions  of  the  limb,  and 
more  or  less  prominent,  according  to  the  conformation  of 
the  thorax.  The  median  crest  being  more  marked  as  it  de- 
scends, the  lateral  fossae  become  much  deeper.  The  result  of 
this  is,  that  the  spine  is  very  convex  superiorly,  whilst  below  it 
inclines  inversely ;  and  that  the  spinous  processes,  at  first  very 
oblique,  become  nearly  horizontal  as  they  approach  those  of  the 
lumbar  region. 

As  the  lateral  convexity  depends  as  much  on  the  curvature  of 
the  ribs  as  on  the  projection  formed  by  the  muscles,  it  is  always 
14 
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augmented  by  crossing  the  arms,  in  front  of  the  chest,  or  over 
the  head ;  this  should  therefore  be  done  in  examination  of  the 
lungs,  or  other  thoracic  viscera,  by  auscultation  or  percussion. 

The  skin,  still  thicker  than  at  the  back  of  the  neck,  differs 
from  it,  by  being  less  adherent,  and  by  uniting  more  firmly  to 
the  spinous  processes.  It  is  extremely  dense,  a  circumstance 
which  doubtless  causes  the  intense  pain  manifested  in  furuncula., 
anthrax,  erysipelatous  or  other  inflammations.  It  is  a  well- 
known  fact,  that  epistaxis  may  frequently  be  arrested  instan- 
taneously, by  placing  a  key,  or  other  cold  substance,  between 
the  shoulders.  It  was  on  account  of  these  results  that  I  was 
induced  to  apply  mustard  poultices  to  this  region,  in  cases  of 
uterine  hemorrhage,  either  immediately  succeeding  labour,  or 
occurring  a  few  days  after,  which  had  resisted  the  ordinary 
methods,  threatening  speedy  dissolution.  These  applications 
were  attended  with  the  completest  success. 

Divisible  by  maceration  into  several  lamina?,  the  subcutaneous 
layer,  dense  and  compact,  is  composed  of  lamellous  and  fila- 
mentous tissue,  containing  soft,  reddish,  elongated  adipose  cel- 
lules, capable  of  augmenting  sufficiently  to  form  a  considerable 
layer  of  fat  in  stout  or  robust  individuals.  A  few  of  these  not 
unfrequently  become  agglomerated,  and  enlarging,  produce 
tumours,  sometimes  of  considerable  size.  But  this  can  never 
occur  in  the  median  line,  as  in  that  situation  the  subcutaneous 
layer  unites  the  skin  to  the  vertebrae  in  a  very  intimate  manner. 
Neither,  for  the  same  reason,  can  infiltrations,  abscess,  collec- 
tions, and  tumours  of  any  description,  excepting  those  depending 
upon  diseases  of  the  bones,  manifest  ^themselves  at  this  point. 
I,  however,  once  saw  an  enormous  medullary  tumour  extending 
from  the  neck  to  the  loins,  and  from  one  shoulder  to  the  other. 
Being  retained  between  two  layers  offering  great  resistance, 
abscesses  form  very  slowly,  increase  in  breadth,  and  may  remain 
a  long  time  before  they  point  externally.  The  skin,  covering 
them,  frequently  preserves  its  thickness,  and  most  of  its  other 
characters,  during  several  months.  Bounded  in  front  by  the 
thickened  aponeurosis,  these  collections  produce  considerable 
separation  of  parts,  in  some  instances  extending  as  far  as  the 
lumbar  region,  examples  of  which  I  have  seen  upon  four  occa- 
sions. In  cases  of  this  nature,  the  danger  consisting  in  the 
density  of  the  integuments  opposing  the  issue  of  the  fluids,  the 
best  method  of  saving  the  patient  is  to  open  freely  into  the  col- 
lection at  an  early  period.*  These  enormous  abscesses  may  also 
occur  beneath  the  trapezii  and  latissimus  dorsi  muscles,  but  they 
are  more  frequently  situated  in  the  subcutaneous  tissue.  I  am 
astonished  that  MM.  Blandin  and  Gerdy  should  have  so  mis- 
taken this  fact ;  for  it  is  anatomically  impossible  that  a  collec- 

*  In  the  treatment  of  anthrax  the  incision  should  be  prolonged  in  each  direction 
for  about  half  an  inch,  or  rather  more,  beyond  the  disease,  into  the  sound  parts — 
H.  II. 
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tion,  occupying  the  whole  of  the  region,  as  in  the  boy  mentioned 
by  De  la  Motte,  should  be  entirely  beneath  the  latissimus  dorsi 
or  trapezius.  The  deep  processes  of  the  layer  in  question  would 
allow  of  its  extending  to  the  whole  of  the  posterior  part  of  the 
trunk,  the  same  as  in  effusions  of  blood,  which  nothing  arrests,  and 
which  extend  so  easily,  that  we  cannot  open  them  too  quickly, 
whilst  they  are  circumscribed  and  inconsiderable. 

The  aponeurosis,  thin  and  slight  in  some  situations,  in  others 
is  thick  and  fibrous.  The  anterior  and  posterior  surfaces  of  the 
trapezius  and  latissimus  dorsi  are  invested  by  a  thin  elastic 
membrane,  adhering  so  firmly  to  them,  that  the  laminae  blend 
and  form  a  distinct  layer,  close  to  the  inferior  angle  of  the 
scapula,  in  the  small  triangular  space  separating  these  two 
muscles.  Another  process  bounds  the  vertebral  fossae.  Extend- 
ing as  far  as  the  neck  over  the  splenius,  it  splits  to  invest  the 
serratus  posticus  superior*,  and  unites,  inferiorly,  on  the  inferior 
serratus,  with  the  aponeurosis  of  the  lumbar  region,  being 
finally  attached  to  the  spinous  processes  of  the  dorsal  vertebrae 
and  tubercle  of  the  ribs.  The  aponeurosis  of  the  latissimus 
dorsi  may  thus  be  considered  to  furnish  investing  membranes  for 
all  the  muscles  of  the  back,  and  especially  a  very  regular  lamina, 
separating  the  superficial  from  the  deep  muscles.  These  various 
membranes  are  too  thin,  and  do  not  possess  the  characters  of 
aponeurosis  in  a  manner  sufficiently  marked  to  lead  to  serious 
mischief  in  inflammation  of  the  back ;  but  by  uniting,  as  has 
been  noticed,  with  the  superficial  muscles,  they  form  a  dense 
fascia,  preventing  the  abscesses  mentioned  in  the  preceding 
paragraph  from  extending  beneath  the  scapula,  &c. 

Muscles. — Some,  large  and  flattened,  form  the  superficial 
layer;  and  others  are  elongated,  collected  in  a  mass,  and  deep 
seated. 

The  inferior  half  of  the  trapezius  represents  a  triangle,  having 
its  apex  attached  to  the  last  dorsal  vertebra,  whilst  the  two 
angles  of  its  base  run  to  the  spine  of  the  scapula ;  so  that,  to 
render  these  muscles  tense,  we  should  bring  the  arms  forwards. 
Their  contractions  act  principally  in  raising  the  shoulder,  and 
approximating  the  two  scapulae  to  the  spine.  Covered  by  a 
fibro-cellular  layer  appertaining  to  the  aponeurosis,  by  the  sub- 
cutaneous tissue,  and  skin,  the  trapezius  is  separated  from  the 
deep  set  of  muscles  by  the  rhomboid,  the  latissimus  dorsi,  and 
cellular  tissue. 

Covered  by  the  preceding,  the  latissimus  dorsi,  rather  firmly 
attached  to  the  serratus  posticus  inferior,  adheres  to  the  deep 
aponeurosis,  by  soft  elastic  lamellae.  Emerging  from  the  tra- 
pezius, near  the  angle  of  the  scapula,  it  forms  the  inferior  border 
of  a  small  triangular  space,  of  which  we  will  speak  in  describing 
the  posterior  region  of  the  shoulder,  and  through  which  an 

*  This  is  the  fascia  vertebralis  of  some  authors. — H.  H. 
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instrument  might  penetrate  the  cavity  of  the  axilla,  without 
dividing  any  other  muscle  than  the  serratus  magnus.  It  is  also 
by  this  kind  of  opening,  that  pus,  &c.  might  pass  from  the 
dorsal  region,  between  the  side  of  the  thorax  and  the  serratus 
magnus  muscle,  mount  into  the  supra-scapular,  descend  to  the 
costal,  or  finally  come  from  all  these  regions  into  that  which  we 
are  now  considering. 

As  the  latissimus  dorsi  depresses  the  arm,  carrying  the  in- 
ferior angle  of  the  shoulder  backwards,  we  must  cross  the  arms 
over  the  summit  of  the  head,  when  we  would  render  more 
prominent  the  portion  of  the  back  which  it  invests. 

The  rhomboid,  covering  the  serratus  posticus  superior,  is  pro- 
longed from  the  tubercle  of  the  ribs,  by  a  space  varying  with 
the  position  of  the  shoulder.  This  space,  extending  between 
the  costal  portion  of  the  axilla  and  the  serratus  muscle,  com- 
municates directly  with  the  supra-scapular  region ;  and  as  it  is 
filled  with  very  soft  elastic  cellular  tissue,  fluids  accumulating 
in  the  lateral  portion  of  the  neck,  descend  with  facility  between 
the  ribs,  the  rhomboid,  and  the  serratus  magnus  muscles. 

Attached  to  the  base  of  the  scapula,  and  also  to  the  spinous 
processes  of  the  last  cervical,  and  four  or  five  first  dorsal  ver- 
tebrae, this  muscle  can  only  act  upon  the  shoulder,  which  it 
draws  backwards  and  upwards  towards  the  median  line  when 
it  acts  alone,  but  directly  backwards  when  it  combines  its  action 
with  that  of  the  trapezius. 

The  posterior  serrati  muscles,  proceeding  from  the  dorsal 
spines  to  the  ribs  external  to  their  angles,  act,  by  drawing 
the  bony  arches  of  the  thorax  backwards  and  outwards,  the 
superior  elevating,  whilst  the  inferior  depresses  these  bones. 
Consequently,  in  fractures,  they  tend  to  displace  the  posterior 
portion,  by  drawing  it  either  outwards  and  upwards,  or  outwards 
and  downwards,  according  to  the  situation  of  the  fracture. 

The  deep  muscles  filling  the  vertebral  gutters,  consist  of  the 
dorsal  portion  of  the  semi-spinalis,  sacro-lumbalis,  longissimus 
dorsi,  transversalis  colli,  complexus  spienius,  and  trachelo-mas- 
toideus.  Divided  from  the  superficial  muscles  by  the  aponeu- 
rosis of  the  posterior  serrati,  they  merely  act  upon  the  spine 
and  posterior  extremity  of  the  ribs.  This  is  also  a  reason  why 
pus  escapes  with  so  much  difficulty,  being  obliged,  when  it 
arrives  beneath  the  superficial  layer,  to  extend  either  to  the  side 
of  the  axilla  or  into  the  costal  region,  instead  of  pointing 
directly  through  the  skin. 

The  levatores  costarum  muscles,  descending  obliquely  out- 
wards from  the  external  part  of  one  costotransverse  articulation 
to  the  subjacent  rib,  are  prolonged  to  the  second.  Their  use, 
as  their  name  implies,  is  to  elevate  the  ribs.  In  fractures  they 
assist  the  serratus  posticus  superior  in  counteracting  the  action 
of  the  inferior  serratus,  and  external  fasciculi  of  the  longissimus 
dorsi.  As  to  the  intercostals,  they  present  no  point  of  importance. 
*  l  7 
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Independent  of  the  intercostals,  there  is  no  artery  of  suffi- 
cient size  to  give  rise  to  any  hemorrhage  of  consequence,  in 
wounds  of  this  region.  The  cervicalis-descendens,  coming  from 
the  subclavian,  ramifies  in  front  of  the  rhomboid  muscle,  gene- 
rally giving  off  a  branch  to  the  superficial  muscular  layer 
before  anastomosing,  in  the  latissimus  dorsi,  with  the  sub-scapular 
artery,  thus  forming  an  arch,  uniting  the  subclavian  with  the 
brachial.  Each  intercostal  artery  furnishes  a  branch,  which 
passes  between  the  bodies  of  the  vertebras,  the  inferior  costo- 
transverse ligament,  and  two  transverse  processes,  to  ramify 
between  the  sacro-lumbalis  and  semi-spinalis  muscles,  where 
they  divide.  One  of  their  branches  approaches  the  median  line 
running  towards  the  skin ;  the  other,  on  the  contrary,  passes 
between  the  sacro-lumbalis  and  longissimus  dorsi  muscles,  and 
terminates  in  the  subcutaneous  tissue.  Finally,  the  intercostal 
artery  itself,  enlosed  in  the  space  of  the  same  name,  does  not, 
in  reality,  reach  its  groove  of  protection  until  about  the  angle  of 
the  rib.  Opposite  the  apex  of  the  transverse  process  it  is 
sufficiently  far  from  it,  to  be  liable  to  injury  from  any  cutting 
or  pointed  instrument.  Let  us  here,  as  in  many  other  points, 
admire  the  disposition  of  the  parts ;  for  as  the  mass  of  muscle, 
protecting  this  artery  posteriorly  against  external  bodies,  becomes 
thinner  and  thinner  as  it  proceeds  outwards,  the  artery  at  first 
free  beneath  the  rib,  immediately  approaches  it  so  closely  as  to 
lie  completely  on  its  internal  surface.* 

The  veins  accompanying  the  arteries,  all  empty  themselves 
into  the  azygos  veins  by  the  intercostals,  and  into  those  of  the 
arm  and  neck  by  the  cervical  and  subscapular.  The  azygos  dor  sale, 
described  by  Godman,  arising  by  two  lateral  roots,  at  the  inferior 
part  of  the  neck,  is  prolonged  from  the  basilar  artery  as  far  as 
the  loins,  and  is  the  only  one  which  would  merit  any  attention 
if  it  were  regular. 

The  lymphatics  of  the  deep  layer  run,  for  the  most  part,  into 
the  glands  of  the  axilla.  1  The  superficial  nearly  all  pass  into 
the  supra-clavicular  region.  According  to  this  arrangement, 
diseases  of  the  skin  and  cellular  adipose  layer  react  more  par- 
ticularly upon  the  glands  of  the  neck,  whilst  affections  of  the 
deeper  seated  produce  swelling  of  those  of  the  axilla. 

Nerves. — Besides  the  spinal  accessory,  lost  in  the  trapezius 
muscle,  some  filaments  of  the  deep  branches  of  the  cervical 
plexus,  prolonged  to  the  rhomboid,  and  other  filaments,  derived 
from  the  brachial  plexus,  the  dorsal  region  also  receives  the 
posterior  division  of  the  spinal  nerves.  These  latter  follow  the 
arteries,  dividing  like  them,  and  ramifying  in  the  superficial 
layer  of  the  skin ;  the  intercostal  nerve,  inferior  to  the  artery, 
lies  equally  beneath  the  edge  of  the  rib,  sometimes  dividing 
before  it  leaves  the  dorsal  portion  of  the  thorax. 

*  In  consequence  of  this  arrangement,  the  trocar,  in  paracentesis  thoracis,  should 
be  introduced  upon  the  upper  border  of  the  rib. — H.  H. 
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Skeleton. — The  dorsal  vertebra  are  so  disposed,  that  their 
bodies,  extended  more  in  the  antero-posterior  direction  than 
transversely,  form  a  kind  of  column,  concave  in  front,  projecting 
into  the  thorax.  This  anterior  concavity  dependant  on  the  ver- 
tebrae, and  their  interarticular  flbro  cartilages  being  thicker 
posteriorly  than  anteriorly,  is  subject  to  almost  endless  varieties. 
In  newly-born  infants  it  scarcely  exists,  in  old  persons  it  is 
generally  very  decided,  less  marked  in  females  than  men,  and 
in  those  persons  who  habitually  hold  themselves  upright,  than 
among  those  who  stoop ;  it  may  be  considerably  increased,  or 
altogether  obliterated  from  the  effects  of  rachitis.  In  the  former 
case  there  is  humpback,  with  the  sternal  region  more  or  less 
depressed ;  in  the  latter,  the  dorsal  region  appears  beaten  down5 
and  the  sternum  is  more  or  less  thrown  forward. 

There  is  another  curve  on  the  left  side,  and  in  the  superior 
third  of  the  column  at  the  spot  where  the  aorta  lies  in  the 
thorax.  Varying  less  than  the  preceding  in  the  natural  state, 
it  perhaps  more  frequently  exceeds  its  proper  limits  in  rachitis, 
and  concurs,  in  a  great  measure,  in  the  production  of  lateral 
curvatures.  The  formation  of  these  curves  is,  in  other  instances, 
very  simple,  and  completely  mechanical,  depending  on  the 
weight  of  the  body,  and  on  the  action  of  the  muscles.  The 
head  being  heavier  anteriorly  than  posteriorly,  the  posterior 
muscles,  to  maintain  the  proper  equilibrium,  remain  almost 
permanently  in  a  state  of  contraction,  thus,  in  a  great  measure, 
causing  the  vertebral  column  to  project  forwards  in  the  cervical 
region.  The  weight  of  the  thoracic  viscera  on  the  one  hand, 
the  weight  of  the  head  and  neck  on  the  other,  tend  to  draw  the 
upper  extremity  of  the  chest  forwards;  but  as  the  centre  of 
gravity  contributes  to  project  the  base,  the  mass  of  the  sacro- 
lumbal and  longissimus  dorsi  muscles  react  strongly  on  the 
two  inferior  thirds  of  the  spine  in  the  dorsal  region,  thus  pro- 
ducing the  convexity  perceived  in  the  upper  part  of  this  region. 

In  the  ordinary  actions  of  life  men  employ  the  right  superior 
extremity  rather  than  the  left.  Thus,  whilst  the  several  muscles 
of  the  right  shoulder  draw  upon  the  corresponding  portion  of  the 
spine,  those  of  the  opposite  side,  filling  the  spinal  groove,  tend 
to  approximate  the  cervical  and  last  dorsal  vertebrae,  accommo- 
dating the  central  line  of  the  body  to  this  position.  Hence  the 
lateral  curvature  attributed,  before  the  time  of  Beclard  and 
Bichat,  to  the  position  of  the  arch  of  the  aorta. 

Let  us  now  apply  this  arrangement  to  pathological  curvatures, 
and  we  shall  then  understand  in  what  direction  they  most  fre- 
quently occur,  also  the  importance  of  mechanical  remedies 
when  there  is  no  disorganization. 

In  these  deviations,  the  spinal  canal  is  flattened,  but  not  in 
reality  contracted.  Thus  they  may  proceed  very  far,  without 
compressing  the  marrow,  whilst  in  Pott's  disease,  where  the 
protuberances  depend  upon  caries  of  one  or  more  bones  of  the 
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vertebrae,  paralysis  generally  ensues  at  a  very  early  period. 
Here,  in  fact,  the  bone  very  rarely  becomes  disorganized,  suffi- 
ciently to  produce  obliteration  of  those  above  and  below,  without 
equally  affecting  the  spinal  marrow.  We  should  remark  that 
in  Pott's  disease  the  curvature  is  more  acute,  and  nearly  always 
backwards,  whilst  in  those  depending  on  mollities  ossium,  it  is 
more  prolonged,  sigmoid,  and  situated  laterally.  We  can  thus 
understand  the  advantage  of  lateral  extension,  so  much  recom- 
mended by  M.  J.  Geurin  and  others,  in  some  cases,  whilst  in 
others,  this,  and  similar  methods  would  lead  to  serious  mischief. 

The  spinous  processes  of  the  dorsal  vertebrae,  horizontal 
superiorly,  inclining  and  imbricated  in  the  middle,  and  again 
horizontal  infer iorly,  the  spine  in  the  first  and  last  of  these 
situations  enjoys  a  considerable  degree  of  mobility,  whilst  in  the 
other  it  is  nearly  deprived  of  it. 

Superficial,  and  solidly  united  to  the  skin,  it  is  easy,  in  tracing 
them  with  the  finger,  to  discern  any  deviations  of  the  column ; 
but  it  should  be  remembered,  that  some  of  the  bones  may 
incline  and  project  more  than  ordinary,  without  any  actual 
disease  being  present.  Their  position  also  exposes  them  to 
concussions  and  fractures,  and  allows  of  their  being  removed 
with  facility ;  and  the  laminae  descending  one  behind  the  other 
completely  prevent  the  entrance  of  instruments  into  the  spinal 
canal. 

The  articular  processes  of  the  vertebrae,  very  oblique,  nearly 
perpendicular  below,  are  so  disposed  that  the  inferior,  placed 
behind  the  superior,  look  forwards  and  outwards,  strongly 
opposing  luxations  without  fracture,  and  permitting  of  distinct 
flexion  whilst  they  limit  extension.  The  transverse  processes 
are  remarkable  for  their  thickness,  length,  and  more  particularly 
for  their  direction  backwards,  thus  augmenting  the  depth  of  the 
vertebral  fossae  externally,  and  of  the  thoracic  excavations 
internally. 

The  spinal  canal,  narrow,  nearly  cylindrical,  here  furnishes 
the  nerves  to  the  thoracic  and  abdominal  parietes,  the  lower 
extremities,  and  a  branch  to  the  brachial  plexus ;  consequently, 
injury  to  the  marrow,  between  the  second  and  third  dorsal 
vertebrae,  would  not  paralyze  the  superior  extremities,  and  as 
these  nerves  pursue  a  more  oblique  course  towards  the  inter- 
vertebral foramina  in  approaching  the  loins,  the  mischief  must 
occur  towards  the  seventh  or  eighth  before  the  nervous  influence 
in  the  legs  would  be  suspended. 

The  power  of  the  supra  and  inter-spinal,  yellow,  anterior  and 
posterior  vertebral  ligaments,  and  more  especially  of  the  inter- 
vertebral fibro-cartilage,  joined  to  the  disposition  of  the  bony 
surfaces,  almost  completely  prevent  dislocation  of  these  bones. 
Fractures  are  also  rare  for  the  same  reason,  and  from  the  soft 
parts  and  ribs  diminishing  the  force  of  external  violence,  directed 
against  the  vertebrae. 
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The  ribs  are  always  much  curved  in  this  region,  varying  in  this 
respect,  however,  with  age  and  individuals.  In  the  infant  they 
are  much  less  so,  in  proportion,  than  in  the  adult.  The  chest 
also  appears  compressed  on  its  sides,  in  the  earlier  period  of  life. 
This  depression  is  sometimes  excessive  in  young  scrofulous  sub- 
jects. Dupuyilen  considering  that  it  was  frequently  produced 
by  hypertrophy  of  the  amygdalae,  recommended  the  excision  of 
these  glands.  When  this  disposition  remains  after  puberty,  the 
scapulae  commonly  project  more  backwards,  giving  rise  to  the 
cognomen  of  chicken  breast.  The  ribs  then  appear  drawn  up 
under  the  shoulders.  This  condition  has  generally  been  con- 
sidered as  predisposing  to  phthisis. 

Applied  over  the  whole  of  the  anterior  surface  of  the  trans- 
verse processes,  we  can  scarcely  conceive  that  the  posterior 
extremities  of  the  ribs  can  be  dislocated.  If  pushed  with 
sufficient  violence  backwards,  they  would  be  fractured  towards 
their  angles,  before  the  costo-vertebral  and  inter-transversales 
ligaments  would  yield.  If  the  violence  were  directed  from 
behind,  the  power  of  the  costo-transverse  ligament,  and  the 
hold  taken  by  the  heads  of  the  ribs  upon  the  vertebras,  would 
also  cause  them  to  be  more  easily  broken  than  luxated.  Finally, 
we  are  in  possession  of  no  authentic  example  of  this  kind  of 
displacement,  as  that  reported  by  Bartlet  is  not  sufficiently  con- 
clusive to  lead  to  conviction. 

The  intercostal  spaces  are  narrow  in  the  dorsal  region,  espe- 
cially where  they  approach  the  vertebrae.  This  is  a  reason 
against  operating  here  for  empyema.  Other  motives  should 
also  deter  the  surgeon.  The  thickness  of  the  soft  parts  makes 
the  operation  very  difficult.  The  intercostal  artery  and  nerves 
are  here  largest,  and  unprotected  by  the  rib.  I  must,  however, 
remark,  that  between  the  angles  of  the  ribs  and  sacro-lumbalis 
muscle,  these  spaces  are  covered  only  by  the  latissimus  dorsi, 
trapezius,  or  serrati  postici,  and  that,  through  here,  the  deepest 
point  of  the  pectoral  cavity  may  be  penetrated.  It  is  also  at 
this  spot,  that  certain  aneurisms  of  the  aorta  present  externally. 

As  the  ribs  are  not  all  sustained  by  the  sternum,  and  the  five 
last  are  but  weakly  united  to  each  other  at  their  anterior  ex- 
tremity, we  can  imagine  that  the  superior  are  more  easily 
fractured  than  the  inferior.  This  seldom  occurs  in  this  region 
from  direct  violence,  as  they  are  padded  posteriorly  by  the  soft 
parts,  neither  are  they  very  commonly  broken  by  concussion,  as, 
notwithstanding  the  great  curvature  of  their  angles,  the  ribs 
snap  more  frequently  anteriorly,  where  they  are  thinner  and 
not  so  well  supported  as  posteriorly. 

The  dorsal  region  sometimes  possesses  a  rib  too  many  on 
each  side,  occasionally  at  its  upper  or  lower  portion.  In  the 
former  case,  the  cervical  region  is  deprived  of  its  last  vertebra, 
the  costiform  prolongation,  constituting  the  supernumerary  rib. 
In  the  latter,  the  first  lumbar  vertebra  acts  in  a  similar  manner. 
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Not  unfrequently,  this  excess  of  formation  depends  upon  the 
existence  of  an  additional  vertebra,  as  columns,  consisting  of 
five  and  twenty  bones,  are  by  no  means  rare.  I  have  met  with 
three;  and  MM.  Cuiveilher,  Berard,  Blandin,  Monod,  besides 
numerous  other  anatomists,  have  mentioned  similar  peculiarities* 
We  can  understand  the  mistakes  likely  to  ensue  from  this 
anomaly. 

In  reviewing  the  different  parts,  from  the  exterior  to  the  in- 
terior, we  find  them  in  the  following  order : — 

1.  Skin. 

2.  Subcutaneous  layer. 

3.  The  fibro-cellular  membranes,  uniting  below  to  form  the 
aponeurosis,  and  enclosing  the  trapezius,  latissimus  dorsi,  rhom- 
boid, and  serrati  postici  muscles. 

4.  The  deep  muscles. 

5.  The  vertebrae,  ribs,  intercostal  muscles,  arteries,  and 
nerves. 


SECTION  THIRD. 

COSTAL  REGION. 

The  lateral  region  of  the  thorax  is  double,  and  may  be 
divided  into  two  portions  on  each  side,  one  superior,  entering 
into  the  axillary,  the  other  inferior,  forming  the  proper  costal 
region.  The  latter  presents  at  its  upper  part  the  prolonga- 
tion of  the  two  borders  of  the  axilla,  separated  by  the  excavation 
commencing  the  cavity  of  that  region.  One  of  these  borders, 
supporting  anteriorly  a  portion  of  the  mammary  gland,  extends 
as  far  as  the  sixth  rib,  leaving  a  depression  beneath  it,  termed 
submammary  fissure.  The  other  descends  obliquely  backwards, 
and  may  be  distinguished  as  far  as  the  floating  ribs.  In  the 
strong  muscular  subject,  we  remark,  between  the  preceding^ 
digital  eminences,  indicating  the  insertions  of  the  serratus  mag- 
nus.  Finally,  we  perceive  by  the  touch  in  individuals,  who  are 
not  excessively  stout,  the  bones,  the  intercostal  spaces,  and  the 
apices  of  the  twelfth  and  eleventh  ribs,  when  they  are  free,  in 
the  walls  of  the  abdomen. 

The  skin,  deprived  of  hair  and  furrows,  encloses  a  large 
quantity  of  follicles,  as  in  the  preceding  region.  Posteriorly, 
its  thickness  is  great,  anteriorly,  it  is  thinner.  Its  characters  are 
a  melange  of  those  of  the  skin  in  the  dorsal,  abdominal,  and 
sternal  regions.  Less  adherent  to  the  subjacent  tissues,  than 
in  the  dorsal,  it  is  easily  displaced,  and  is  very  elastic.  Thus? 
wounds,  with  loss  of  substance,  unite  better  here  and  more 
quickly.  We  take  advantage  of  this  mobility  in  the  operation  for 
empyema,  when  we  would  prevent  the  admission  of  air  into  the 
diseased  cavity. 
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In  thin  individuals,  the  subcutaneous  layer,  thin,  although  very 
distinct  and  lamellous,  is  sometimes,  on  the  contrary,  of  suffici- 
ent thickness  to  prevent  the  intercostal  spaces  from  being 
recognized  through  the  skin,  and  extends  in  one  direction 
between  the  greater  pectoral  muscles  and  the  ribs,  and  in 
another,  in  front  of  the  latissimus  dorsi  to  the  cavity  of  the 
axilla.  Hence,  diffused  inflammations  and  idiopathic  abscesses 
may  occur  with  equal  facility,  and  pus  extend  to  this  region 
from  several  others,  especially  the  axillary  and  dorsal. 

The  aponeurosis,  very  thin,  rather  cellular  than  fibrous,  at 
first  well  marked  on  the  external  surface  of  the  external  oblique, 
where  it  is  continuous  with  the  aponeurosis  of  the  abdomen, 
ascends  single,  and  gradually  becoming  thinner,  over  the  serratus 
magnus,  as  far  as  the  axilla.  Anteriorly  and  posteriorly,  it  lies 
on  the  deep  surfaces  of  the  greater  pectoral  and  latissimus  dorsi, 
and  enveloping  their  borders,  is  thus  prolonged  to  the  anus. 

On  account  of  this  fascia,  and  the  intercostal  spaces,  sub- 
cutaneous depositions  easily  become  deep  seated  abscesses,  and 
reciprocally  intermuscular  suppuration,  and  that  occurring  in  the 
cellular  tissue  external  to  the  pleura,  present  in  the  form  of 
large  diffused  abscesses,  between  the  axilla  and  the  hypochon- 
driac regions.  I  have  seen  several  of  these  cases  also  noticed 
by  M.  Meniere. 

Muscles. — Several  merely  lie  upon  the  ribs ;  we  will  examine 
these  first.  Anteriorly,  is  a  portion  of  the  pectoralis  major,  de- 
scending as  far  as  the  sixth  or  seventh  rib,  and  posteriorly,  the 
most  important  part  of  the  latissimus  dorsi.  The  latter  is  so 
disposed,  that  its  costal  digitations  run  almost  directly  to  the 
angle  of  the  scapula.  Being  inserted  into  the  humerus,  it  may 
either  lower  the  arm,  or  raise  the  four  inferior  false  ribs,  tend- 
ing to  draw  them  upwards  and  outwards  when  fractured.  Thus, 
in  the  attempts  at  deep  inspiration,  the  arms  are  raised  almost 
instinctively  to  take  a  firm  hold  on  any  neighbouring  object. 
Interiorly  and  anteriorly,  are  the  dentations  of  the  external 
oblique,  attached  to  the  seven  last  ribs,  where  they  interlace  with 
those  of  the  preceding,  and  especially  with  the  digitations  of  the 
serratus  magnus.  All  its  points  of  insertion,  being  obliquely 
forwards,  downwards,  and  inwards,  sufficiently  indicate  the 
direction  of  the  bones  supporting  them.  In  consequence  of  the 
disposition  of  the  ribs,  the  external  oblique,  one  of  their  most 
powerful  depressors,  can  raise  the  pelvis  or  make  the  aponeurosis 
of  the  abdomen  tense  only  in  the  same  degree  as  the  other 
muscles  have  previously  fixed  the  chest.  In  the  space  circum- 
scribed by  the  three  preceding,  we  find  the  inferior  dentations 
of  the  serratus  magnus  nearly  parallel  in  direction  to  that  of  the 
ribs.  In  abandoning  the  angle  of  the  scapula,  the  last  of  these 
dentations  leaves  between  it,  the  rhomboid  and  latissimus  dorsi, 
a  space,  a  kind  of  opening  already  mentioned  in  the  dorsal 
region,  as  extending  between  the  shoulder  and  the  thorax, 
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forming  a  communication  between  the  subcutaneous  cellular 
tissue  and  the  supra-scapular  region,  allowing  pus  formed  on 
the  lateral  parts  of  the  neck  to  extend  beneath  the  scapula,  and 
form  abscesses  at  the  base  of  the  costal  region.  Lastly,  we 
have  the  serratus  posticus  placed  beneath  the  latissimus  dorsi, 
and  covering  but  a  small  portion  of  the  costal  region. 

The  other  muscles  of  the  side  of  the  chest,  enclosed  in  the 
intercostal  spaces,  form  two  planes,  crossing  each  other  nearly 
at  right  angles.  The  external  is  directed  obliquely  downwards 
and  forwards ;  the  internal,  on  the  contrary,  descends  backwards. 
They  are  separated  by  cellular  tissue,  occasionally  enclosing  fat. 

Internally,  their  fibres  may  be  seen  through  the  transparent 
pleura?,  isolated  from  them  by  thin  lamellous  cellular  tissue,  in 
which  fat  is  sometimes  developed.  This  may  push  the  pleura 
inwards,  producing  the  floating  free  appendages  frequently  ob- 
served in  the  thorax  of  old  persons.  Externally,  a  thin  fibrous 
lamella,  extending  from  the  surface  of  one  rib  to  the  other, 
separates  them  from  the  superficial  muscles,  and  appears  to 
mingle  with  the  fibrous  bands  naturally  blended  with  the  fleshy 
fibres.  These  two  muscular  planes  exist  throughout  the  costal 
region,  the  external  in  the  dorsal,  and  the  internal  in  the 
sternal  section. 

Arteries. — The  intercostal  is  the  only  artery  which  merits  any 
attention,  from  its  size  and  position,  relative  to  the  operation 
for  empyema,  on  the  one  hand,  and  to  penetrating  wounds  of 
the  thorax  on  the  other.  Situated  between  the  internal  inter- 
costal muscle,  and  the  cellular  tissue  dividing  it  from  the  ex- 
ternal, it  runs  to  the  groove  presented  on  the  internal  surface  of 
the  inferior  border  of  the  ribs.  Proceeding  for  some  inches, 
thus  enclosed  in  a  canal,  muscular  internally,  and  osseous  ex- 
ternally and  posteriorly,  we  may  as  it  were  scrape  the  rib,  as 
far  as  the  middle  of  the  side  of  the  thorax,  without  injuring  it. 

It  then  becomes  more  and  more  isolated,  terminating  beneath 
the  border  of  the  rib.  Afterwards,  advancing  towards  the 
sternal  region,  it  loses  much  of  its  volume,  and  anastomoses  with 
the  external  branches  of  the  internal  mammary. 

In  its  course,  the  intercostal  gives  off  numerous  branches, 
met  with  on  the  external  surface  of  the  corresponding  rib,  and 
traversing  the  deep  muscles,  to  ramify  in  the  superficial ;  one 
among  these  ought  to  be  mentioned.  This,  separating  from 
the  trunk  near  the  middle  of  the  space,  runs  obliquely  forwards 
as  far  as  the  upper  border  of  the  inferior  rib,  and  supplies  the 
external  muscle.  Its  origin  is  very  variable,  so  much  so,  that 
it  may  be  injured  in  paracentesis  thoracis,  but  it  is  fortunately 
too  small  to  produce  serious  hemorrhage. 

The  condition  of  the  intercostals  in  the  female,  mentioned  by 
M.  Floret,  would  always  lead  to  this  accident.  In  this  case, 
the  three  first  arteries  of  the  left  side  presented  numerous  small 
true  aneurisms.    Their  trunk  being  in  general  much  closer  to 
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the  pleura  than  the  superficial  muscles,  they  are  reached  more 
easily  the  nearer  they  approach  the  anterior  region.  Thus, 
to  avoid  wounding  them,  it  is  the  custom  to  penetrate  the  chest 
in  front  of  the  angle  of  the  ribs.  In  these  operations,  we  should 
divide  the  tissues  opposite  the  upper  border  of  the  rib,  and 
recollect  that,  in  certain  diseases,  the  secondary  arterial  branches 
may  increase  considerably,  to  even  triple  their  ordinary  size. 
From  the  position  of  these  vessels  it  follows,  that  they  may  be 
opened,  in  the  operation  for  empyema,  simple  puncture,  penetrat- 
ing wounds,  in  opening  abscesses,  and,  finally,  by  splinters  of 
fractured  ribs.  In  all  these  cases,  whether  there  be  a  wound  or 
not,  it  is  nearly  impossible  to  seize  and  tie  the  artery ;  neither 
can  it  be  compressed  with  more  facility ;  and  the  blood  flowing 
almost  constantly  into  the  chest,  rather  than  externally,  produces 
serious  consequences. 

Hence,  it  is  evident,  that  the  various  methods  adopted  by 
Gerard,  Goulard,  &c.  of  passing  a  thread  round  the  rib,  in  order 
to  secure  this  vessel,  should  be  rejected,  more  especially  as  they 
have  been  advantageously  superseded  by  that  recommended  by 
Desault  or  Sabatier,  consisting  of  a  small  linen  bag  filled  with 
tow,  which  prevents  its  exit  across  the  intercostal  space.  In  this 
manner  compression  is  made  equally  on  the  two  extremities  of 
the  artery,  causing  less  pain  to  the  patient.  The  other  arteries 
of  the  costal  region  being,  for  the  most  part,  branches  of  the 
preceding,  anastomosing,  superiorly  and  anteriorly,  with  the  sub- 
scapular, or  external  mammary,  and  superiorly  and  posteriorly 
with  the  scapular  branch  of  the  descending  cervical,  ramify  in 
the  superficial  muscles,  cellular  tissue,  and  skin ;  naturally  of 
insufficient  size  to  be  really  of  importance  in  a  surgical  point  of 
view,  unless  with  regard  to  the  communication  which  they  esta- 
blish between  several  remote  points. 

The  intercostal  veins  are  disposed  precisely  in  the  same  manner 
as  the  arteries. 

The  two  planes  of  lymphatics  follow  different  directions. 
The  superficial  ascend  to  the  glands  of  the  axilla,  whilst  the 
deep  proceed,  accompanying  the  blood  vessels,  from  the  intercos- 
tal spaces  to  the  side  of  the  spine,  or  to  the  glands  of  the  anterior 
or  posterior  mediastinum.  Thus,  diseases  of  the  skin,  or  super- 
ficial layer,  frequently  implicate  the  axillary  lymphatic  glands, 
without  interfering  with  those  of  the  interior  of  the  thorax, 
whilst  the  latter  are  commonly  affected  by  deep-seated  lesions. 
A  blister,  for  example,  applied  on  the  costal  region,  produces 
pain  and  swelling  in  the  cavity  of  the  axilla.  Sarcoma,  or  caries 
of  the  rib,  on  the  contrary,  would  re-act  behind  the  sternum,  or 
on  the  anterior  of  the  spine. 

Nerves. — The  serratus  magnus  muscle,  receiving  its  nerve 
from  the  fourth  and  fifth  pair  of  cervical,  might  retain  its  action, 
although  the  spinal  marrow  were  injured  at  the  upper  part  of 
the  dorsal  region.  As  this  nerve  merely  supplies  the  serratus, 
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its  destruction  would  naturally  lead  to  the  paralysis  of  this  muscle, 
as  I  think  I  have  seen  happen  in  three  instances. 

The  posterior  border  of  the  shoulder  then  remains  prominent 
and  moveable  like  a  bird's  wing.  There  is  neither  pain  nor  in- 
flammation, and  the  patient  has  scarcely  any  use  in  the  limb. 
There  are  also  some  branches  furnished  by  the  brachial  plexus 
to  the  latissimus  dorsi  and  pectoralis  major. 

The  proper  nerves  belonging  to  the  costal  region  are  the  in- 
tercostal, nearly  equal  in  size  to  the  artery.  Each  of  them  divides 
in  a  similar  manner,  accompanying  and  remaining  beneath  it, 
so  that  the  traumatic  opening  of  the  vessels  almost  for  a  cer- 
tainty indicates  the  division  of  the  nerve.  However,  it  descends, 
rather  more  than  the  artery,  in  the  space  filled  by  the  muscles, 
crossing  the  internal  surface  of  the  last  rib.  The  last,  especially, 
considered  by  some  persons  as  the  first  lumber  branch,  separates 
from  the  bone  to  ramify  in  the  intervals  between  the  muscles 
of  the  walls  of  the  abdomen. 

Formed  by  the  bodies  of  the  seven  last  ribs,  the  skeleton  is 
remarkable  from  the  disposition  of  its  bones,  and  their  relation 
with  the  organs  which  they  surround.  The  ribs,  externally,  are 
covered  by  large  muscles ;  internally,  they  are  merely  invested 
by  the  pleura.  Their  fractures,  therefore,  produced  by  violence, 
tending  to  increase  the  curvature,  are  accompanied  by  dis- 
placement, and  mischief,  of  greater  or  less  importance,  accord- 
ing to  the  situations  in  which  they  occur. 

Fractures, — Thus,  in  the  course  of  a  curved  line,  correspond- 
ing to  the  insertion  of  the  serratus  magnus,  this  muscle  draws 
the  posterior  fragment  upwards,  outwards,  and  backwards ; 
whilst  the  external  oblique  carries  the  anterior  portion  of  the 
bone  in  an  opposite  direction. 

When  more  posterior  and  higher,  the  latissimus  dorsi  and  ser- 
ratus magnus,  acting  on  the  anterior,  tend  to  make  it  overlap 
the  posterior,  and  the  consequent  displacement  is  very  consider- 
able. Towards  their  anterior  extremity,  the  overlapping  is  more 
difficult,  because,  at  the  same  time  that  the  serratus  magnus 
inclines  one  of  the  bony  pieces  outwards,  the  pectoralis  major 
draws  the  other  in  the  same  direction,  and  it  is,  in  addition, 
acted  upon  by  the  transverse  muscles  and  the  diaphragm,  which 
incline  it  downwards  and  inwards.  However,  as  most  of  the 
muscles  are  similarly  attached  to  a  great  portion  of  the  external 
surface  of  the  ribs,  this  displacement  is  rarely  carried  to  any 
extent ;  inasmuch  as  the  sternum,  on  the  one  hand,  and  the 
spine,  on  the  other,  equally  oppose  it,  maintaining  the  broken 
extremities  in  apposition,  through  the  means  of  those  ribs  which 
remain  sound.  It  is  not,  therefore,  on  this  account,  that  frac- 
ture of  the  ribs  is  ordinarily  dangerous,  but,  rather,  from  the 
nature  of  the  organs  which  may,  at  the  same  time,  be  injured. 
In  fact,  if  it  be  direct,  the  pleura,  lungs,  as  well  as  the  inter- 
costal nerves  and  vessels,  may  be  stretched  or  torn  ;  whence 
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effusions  and  inflammations  of  the  chest,  and  emphysema.  If 
it  be  by  concussion,  the  fractured  portions  tear  the  external  soft 
parts,  whence  the  pain,  so  remarkably  augmented  in  respiration. 
Finally,  when  the  fracture  is  comminuted,  the  splinters  may 
wound  either  the  lung,  the  intercostal  artery,  or  the  external 
organs,  or  all  these  parts  simultaneously. 

The  true  ribs  would  be  more  easily  fractured,  as  they  are  higher, 
shorter,  and  less  flexible,  were  it  not  that  the  shoulder,  arm,  and 
muscles  prevent  this,  by  protecting  them  in  a  most  efficacious 
manner  through  the  whole  of  the  axillary  portion,  whilst,  in- 
feriorly,  they  are  uncovered,  and  exposed  to  the  action  of  foreign 
bodies. 

When  only  one  rib  is  broken,  the  displacement  always  occurs 
inwards,  as  it  can  only  be  produced  by  the  cause  of  fracture ; 
these  isolated  fractures  are  generally  caused  by  gunshot 
wounds,  which,  however,  most  frequently  give  rise  to  more  ex- 
tensive mischief.  If  the  projectile  strikes  the  edge  of  the  rib,  it 
deviates,  traversing  the  intercostal  space  and  chest.  If,  on  the 
contrary,  it  falls  in  the  centre  of  the  external  surface,  the 
bone  may  yield  without  breaking,  and  cause  the  foreign  body  to 
alter  its  course,  skirting  the  walls  of  the  thorax,  from  before 
backwards,  or  from  behind  forwards,  without  either  producing 
fracture,  or  penetrating  the  cavity  of  the  thorax. 

The  ribs  are  flattened,  and  so  firmly  fixed,  that  a  knife  or 
sword  may  cut  parallel  to  their  length,  without  fracturing,  or, 
at  least,  more  than  slightly  splintering  them.  The  intercostal 
spaces  are  not  all  of  the  same  size  ;  the  third  is  the  largest,  the 
first  and  second  rank  next,  the  fourth,  fifth,  sixth,  and  seventh 
differ  but  little  from  each  other ;  the  two  last  are  larger,  but  less 
important.  These  variations,  more  evident  in  the  anterior  half 
of  the  chest,  and  the  gradual  enlargement  which  takes  place 
from  behind  forwards,  are  caused  by  the  ribs  at  first  descending, 
and,  subsequently,  ascending.  It  is  at  the  union  of  the  two  an- 
terior with  the  posterior  third  of  the  space  between  the  sternum 
and  the  spine,  that  it  has  been  recommended  to  puncture  the 
chest  for  the  evacuation  of  fluids,  as  at  this  point  surgeons 
considered,  that  the  artery  was  less  exposed  to  injury,  being 
covered  by  the  rib,  and  that  the  fluid  would  escape  more 
readily. 

Although,  in  cases  of  necessity,  we  could  perform  the  opera- 
tion for  empyema  indiscriminately,  in  all  and  any  part  of  the 
intercostal  spaces,  there  are  some  which  wre  should  avoid.  We 
do  not  operate  on  the  five  or  six  first,  because  they  are  covered 
by  the  scapula,  or  the  great  pectoral  muscle,  and  fluids  do  not 
accumulate  at  the  upper  part  of  the  chest.  Neither  do  we  select 
the  two  last,  because,  the  diaphragm  ascending  naturally  against 
their  internal  surfaces,  the  instrument  may  penetrate  through  it 
into  the  cavity  of  the  abdomen.  The  anterior  third  of  these 
spaces  is  objectionable,  notwithstanding  it  is  largest,  first,  because 
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the  arteries  are,  with  difficulty,  avoided ;  and,  secondly,  because 
the  fluids  ordinarily  accumulate  more  posteriorly,  and  especially 
because  this  cannot  be  rendered  the  most  depending  point. 
And  we  avoid  the  posterior  portion,  as  there  we  are  obliged 
to  cut,  transversely,  sometimes  the  trapezius  and  serratus  posticus 
inferior,  and  always  the  latissimus  dorsi ;  moreover,  at  this 
point,  the  space  is  narrower,  and  the  vessels  and  nerves  less  pro- 
tected by  the  rib. 

Thus,  in  evacuating  fluids  collected  in  the  thorax,  it  is  better 
to  penetrate  anterior  to  the  latissimus  dorsi,  between  the  cavity 
of  the  axilla  and  the  anterior  of  the  last  intercostal  space. 
Verduc  and  others  recommend  between  the  tenth  and  eleventh 
rib,  on  either  side,  indiscriminately,  because  this  space  corre- 
sponds best  to  the  point  at  which  the  fluids  accumulate.  But, 
as  the  diaphragm  is  pushed  up,  on  the  left  side,  by  the  spleen, 
and  by  the  liver  on  the  right,  Garengeot  and  others  preferred 
the  eighth  and  ninth. 

It  would  be  imprudent  to  operate  lower  on  the  right  side, 
not  only  on  account  of  the  diaphragm  rising  as  high  as  this 
point,  but,  also,  because  it  may  form  adhesions  with  the  walls 
of  the  thorax,  in  which  case  the  instrument  would  most  probably 
penetrate  the  abdomen.  Laennec,  who  witnessed  this  accident, 
remarks  that  the  diaphragm  sometimes  ascends  as  far  as  the  sixth, 
and  even  the  fifth  true  rib ;  and  he  considers  that,  generally 
speaking,  the  operation  might  be  more  advantageously  performed 
in  the  centre  of  the  chest,  inasmuch  as  in  females,  and  in  most 
men,  this  is  really  the  most  depending  point,  when  the  patient 
lies  horizontally,  a  little  on  the  side.  Mr.  S.  Cooper,  for  the 
same  reason,  recommends  the  space  between  the  sixth  and 
seventh  true  rib. 

Whatever  these  various  opinions  may  be,  the  best  spot  for 
paracentesis  thoracis  is  easily  decided.  We  can,  if  I  am  not 
greatly  deceived,  perform  it,  with  nearly  equal  advantage, 
on  the  third,  fourth,  fifth,  and  sixth  intercostal  spaces.  Here 
we  need  only  divide  the  skin,  adipose  layer,  the  membrane  cover- 
ing the  intercostal  muscles,  and  the  pleura.  By  following  the 
direction  of  the  ribs,  the  digitations  of  the  serratus  magnus  and 
latissimus  dorsi  require  only  to  be  separated,  when  the  opening 
is  made  immediately  in  front  of  the  latter  muscle.  The  artery 
will  then  be  avoided  with  facility,  as  it  is  almost  completely 
covered  by  the  rib. 

Surgeons  have  recommended  much  precaution  in  opening 
into  the  pleura,  lest,  as  they  observe,  the  lung  be  wounded.  It 
appears  to  me,  that  the  fears,  upon  which  they  ground  this  advice, 
are  chimerical,  or,  at  least,  have  little  foundation,  If  the  lung  has 
no  adhesion,  it  is  quickly  pressed  out  of  the  way  by  the  air  enter- 
ing the  chest  through  the  external  wound.  If,  on  the  contrary,  it 
adheres  to  the  pleura  costalis.,  it  will  be  wounded  in  spite  of  all 
precautions.     Besides,  what  danger  would  result  from  such  an 
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accident  ?  In  my  opinion,  this  operation,  instead  of  being  com- 
plex and  minute,  may  be  reduced  (when  the  situation  has  been 
properly  selected),  to  a  simple  incision,  as  in  opening  any  deep- 
seated  abscess.  When  the  operation  is  really  indicated,  there  is 
commonly  some  fluctuating  spot,  marking  the  point  of  opening. 
And  when  this  is  not  the  case,  the  intercostal  spaces  are  so 
much  enlarged,  that  it  will  be  quite  sufficient  to  introduce 
the  instrument  into  the  widest,  without  fear,  as  regards  the 
lung. 

Hernia  pidmonalis. — After  the  operation  for  empyema,  or 
after  penetrating  wounds  of  any  description,  the  intercostal 
muscles,  divided  transversely  in  retracting,  leave  an  opening 
through  which  the  lung  may  protrude,  and  form  a  tumour  ex- 
ternally.* The  observations  of  lluysch,  &c.  support  this 
assertion.  A  wound  in  the  anterior  third  of  the  five  inferior 
spaces  would  penetrate  the  abdomen,  rather  than  the  thorax,  in 
which  case  some  abdominal  viscus  might  protrude.  In  1835,  I 
removed  an  omental  tumour,  of  the  size  of  an  egg,  which  had 
formed  in  the  seventh  intercostal  space,  subsequent  to  a  wound 
of  this  nature.  It  may  also  occur,  that  the  external  parts  only 
cicatrise.  The  lung  would  then  form  hernia  beneath  the  skin, 
especially  during  inspiration.  Sabatier  has  published  a  remark- 
able example  of  this,  and  I  myself  also  witnessed,  in  1821,  one, 
still  more  remarkable,  in  a  man,  about  fifty  years  of  age,  who 
died  at  the  Hopital  St.  Louis,  having,  nine  years  previously,  had 
several  ribs  broken.  The  middle  portions  of  the  fifth,  sixth, 
and  seventh  had  disappeared,  leaving  a  space,  capable  of  lodging 
a  fist,  through  which  the  lung  protruded  beneath  the  skin  when 
he  breathed,  or  at  any  exertion.  The  patient's  health,  in  other 
respects,  was  good. 

Some  subjects  have  such  large  ribs,  that  several  of  them  unite. 
I  have  seen  them  all  united  by  their  margins ;  a  circumstance  of 
great  safety,  as  regards  penetrating  wounds.  When  they  are 
weak  they,  on  the  contrary,  bend  under  violence,  producing  in- 
ternal disturbance,  without  breaking  or  leaving  any  traces  ex- 
ternally. Finally,  their  fractures  most  frequently  occurring  at 
the  extremities  of  the  great  diameter  of  the  chest,  account  for  the 
necessity,  when  there  are  several,  of  augmenting  the  opposite 
diameter  by  the  aid  of  graduated  compresses,  and  a  bandage 
placed  round  the  body.  It  is  thus  that  motion  is  prevented, 
when  we  would  consolidate  the  thorax,  and  cause  respiration  to 
be  performed  by  the  diaphragm. 

*  This,  in  empyema,  may  always  be  avoided,  by  merely  dividing  the  integuments 
with  a  scalpel,  and  completing  the  operation  with  a  trocar. — H.  H. 
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SECTION  FOURTH. 

MAMMARY  REGION. 

The  mamma,  scarcely  existing  in  man,  does  not  lead  to  any 
particular  consideration.  In  women,  on  the  contrary,  it  is  an 
important  region,  varying  in  size,  form,  and  density,  according 
to  age,  constitution,  &c. 

Representing  two  half  spheres  on  the  anterior  of  the  chest, 
regularly  rounded  and  firm  in  young  virgin  females,  the  mammae 
are  soft,  pendant,  and  more  or  less  flattened  in  those  who 
have  borne  several  children.  Sometimes  they  form  a  consider- 
able prominence  ;  sometimes,  on  the  contrary,  they  are  scarcely 
distinguishable,  depending  upon  their  intrinsic  volume,  or  the 
quantity  of  cellular  tissue  enveloping  them.  Their  number  is 
far  from  being  constant.  A  man  presented  himself,  in  1832,  at 
the  Hopital  de  la  Pitie,  having  a  third  close  to  the  epigastrium. 
M.  Robert,  of  Marseilles,  speaks  of  a  female  who  had  one  on 
her  thigh ;  supporting  the  cases  of  multiplied  mammae,  cited,  in 
older  times,  by  Valee  and  Cabrol,  and  refuted  by  Portal,  who 
asserted  that  the  supernumerary  gland  is  always  a  division  of 
the  natural  organs. 

Pine,  thin,  soft  to  the  touch,  white  or  slightly  bluish,  before 
the  woman  has  experienced  venereal  enjoyment,  the  skin  of  the 
breast  is  uneven,  covered  with  wrinkles,  thicker,  and  less  white 
in  those  who  have  frequently  been  mothers,  or  among  those  of  a 
certain  age.  In  the  centre  it  is  surmounted  by  the  nipple,  a 
species  of  homogeneous  spongy  body,  erectile,  extremely  sensible, 
of  a  reddish  or  brownish  colour,  perforated  by  the  numerous 
orifices  of  the  lacteals,  and  surrounded  by  an  areola  generally  of 
a  colour  analogous  to  that  of  the  nipple.  Here,  this  membrane 
enjoys  but  little  elasticity,  and  encloses  a  considerable  number 
of  sebaceous  follicles.  Thus,  it  frequently  chaps  during  lacta- 
tion. 

The  proper  tissue  of  the  nipple  is  homogeneous,  the  elements 
of  which  it  consists  being  so  blended  that  they  are  with  difficulty 
distinguished.  It  is,  therefore,  doubtful  whether  Ruysch  has 
ever  succeeded  in  tracing  nervous  filaments  to  the  cutaneous 
papillae.  Reposing  on  a  rounded  mass,  endowed  with  a  certain 
degree  of  elasticity,  we  can  conceive  that  it  may  be  prolonged 
by  suction  or  cupping-glasses,  when  too  short  or  broad  for  the 
infant  to  catch  it ;  that  it  may  also  serve  as  a  support  for  the 
artificial  mamma,  when,  either  from  disease  or  malformation,  it 
will  not  bear  the  suction  of  the  infant.  Its  homogeneous  texture, 
and  great  degree  of  irritability,  explain  the  frequent  excoria- 
tions and  various  degeneracies.  Its  functions  and  position,  ex- 
posing it  to  the  mechanical  action  of  external  agents,  in  their 
turn  predispose  it  to  become  the  seat  of  cutaneous  cancer. 
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The  subcutaneous  layer  differs  from  that  of  the  regions  previ- 
ously examined,  by  its  greater  degree  of  thickness  ;  by  its  adipose 
cells,  which  are  more  abundant  and  larger;  finally,  by  its  enclosing 
the  mammary  gland.  Its  cellular  tissue  is  rather  filamentous  than 
lamellous.  Several  of  its  septa,  firmly  attached  to  the  interior 
of  the  skin,  extend  through  the  secreting  organ,  thus  arriving  at 
its  deep  surface. 

Its  arteries  appertain  to  the  internal  mammary,  intercostal  or 
anterior  thoracic,  and  to  the  external  mammary  or  inferior 
thoracic.  The  last  is  the  largest.  Its  principal  branches  are 
found  externally  beneath  the  edge  of  the  pectoralis  major,  and 
are  divided  in  amputation  of  the  breast,  frequently  giving  rise 
to  considerable  hemorrhage.  The  branches  of  the  former,  ramify- 
ing on  the  side  of  the  sternum,  become  superficial.  The  second 
supplies  the  upper  portion.  By  anastomosing,  these  several 
arteries  form  a  plexus,  disposed  in  such  a  manner  that  extirpa- 
tion of  the  gland  is  but  rarely  succeeded  by  dangerous  hemor- 
rhage, where  the  disease  has  caused  no  preternatural  dilatation. 
We  must,  therefore,  expect,  in  this  operation,  to  meet  with  arte- 
ries increased  not  only  in  size  but  number,  when  the  tumour  is 
large  and  of  long  standing.  It  should  also  be  remembered,  that 
they  are  principally  situated  at  the  upper  part,  internal  or  ex- 
ternal to  the  wound,  the  inferior  half  of  which  ordinarily  presents 
merely  small  ones,  and  that  lodged  in  the  cellulo-adipose  layer 
they  promptly  recede,  thus  rendering  the  ligature  difficult; 
whence  the  recommendation,  by  some  surgeons,  to  secure  them 
as  they  are  divided. 

Veins. — Some  are  disposed  like  the  arteries,  which  they  sur- 
pass in  volume,  and  to  which  they  in  general  adhere,  making 
their  separation  difficult.  Others,  placed  beneath  the  skin  and 
in  the  gland,  form  a  kind  of  plexus  in  women  who  have  suckled 
infants.  Proceeding  from  this  point,  the  veins  of  the  breast  are 
of  sufficient  size  to  be  discerned  through  the  skin.  They  occa- 
sionally become  varicose  in  females  of  a  certain  age,  who  have 
been  mothers,  or  who  are  affected  with  chronic  enlargement  of 
the  organ,  &c.  These,  enlarging  in  schirrous,  produce  that  dis- 
agreeable appearance  which  has  been  always  observed,  and  which 
has  been  compared  by  the  ancients  to  a  crab  (cancer)  placed 
upon  the  organ  to  devour  it.  The  veins  of  the  glandular  tissue 
have  very  thin  walls,  and  nearly  all  go  to  those  of  the  axilla ; 
some  running  to  the  internal  jugular  or  subclavian,  internal  or 
external  to  the  sterno-mastoid  muscles,  may  be  torn  in  fractures 
of  the  clavicle,  causing  considerable  ecchymosis. 

The  lymphatics  of  the  breast  are  similar  to  those  already  de- 
scribed in  the  costal,  axillary,  and  sternal  regions ;  they  commu- 
nicate, on  the  one  hand,  with  the  glands  of  the  anterior  medi- 
astinum, and  with  those  of  the  axilla ;  on  the  other,  with  the 
glands  of  the  sub-hyoid  and  supra-clavicular  regions. 
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Nerves. — The  supra-clavicular  filaments  of  the  cervical  plexus 
traverse  the  skin,  and  the  superficial  laminae  of  the  cellular 
whilst  the  thoracic  branches  of  the  brachial  plexus  are  dis- 
tributed through  the  gland  and  cellulo-adipose  tissue.  The 
corresponding  intercostal  branches  are  equally  lost  here,  after 
traversing  the  muscles,  but  they  are  so  small  that  their  diseases 
are  little  understood ;  however,  analogy  and  some  facts  lead  us  to 
consider  them  the  cause  of  much  of  the  pain  experienced  by 
females,  when  there  is  no  apparent  affection  of  the  breast. 

The  mammary  gland  is  so  ill  defined,  that  some  portion  may 
be  left  unobserved,  even  when  the  extirpation  of  the  whole  has 
been  intended.  Its  superficial  or  anterior  surface,  unequal, 
rugged,  convex,  is  separated  from  the  skin  by  a  layer  of  adipose 
cellular  tissue,  increasing  in  thickness  the  further  it  is  from  the 
nipple.  Its  deep  surface,  is,  on  the  contrary,  smooth  and  flat,  in- 
vested by  a  fibrous  layer,  separated  from  the  great  pectoral 
merely  by  cellular  tissue.  Its  divers  lobules  are  united  by  mem- 
branes which  harden,  becoming  fibrous,  and  sometimes  ossified, 
in  certain  cancers.  Those  layers,  prolonged  into  the  skin,  allow 
of  the  formation  of  pus  at  many  distinct  spots ;  and  when  ab- 
scesses of  the  gland  are  manifested  in  the  breast,  it  is  by  no 
means  uncommon  for  them  to  present  themselves  in  several  dis- 
tinct collections,  each  requiring  to  be  opened  separately.  In 
gelatinous,  hydatid  cancer,  &c,  these  intersections  are  principally 
instrumental  in  producing  the  lobulated  disposition,  constituting 
their  principal  characters. 

Not  being  prolonged  to  the  muscles,  they  generally  terminate 
in  the  cellular  tissue  investing  the  posterior  surface  of  the  gland. 
On  the  contrary,  they  can  be  traced  towards  the  adipose  tissue, 
under  the  form  of  branches,  extending  in  all  directions,  forming, 
as  it  were,  the  roots  of  the  cancer. 

Thus,  divided  by  nearly  bloodless  lamellae,  and  consisting  of 
elastic,  firm,  white  tissue,  almost  deprived  of  visible  blood  vessels, 
the  breast,  performing  functions  into  which  chemistry  enters  to 
a  considerable  extent,  is  rarely  attacked  by  intense  inflammation, 
or  true  phlegmonous  suppuration.  Its  texture  accounts  for  the 
pain  accompanying  any  acute  affections,  induration,  and  altera- 
tion, to  which  the  breast  is  so  liable. 

The  greater  degree  of  vascularity  of  this  organ,  combined 
with  the  absence  of  all  function,  assimilate  it  more  to  the  other 
tissues  in  man.  Thus,  phlegmonous  indurations  most  frequently 
assume  the  subacute  form,  terminating  commonly  in  resolution. 
However,  as  the  same  elements  enter  into  it,  cancer  occurs  occa- 
sionally in  man,  as  in  the  female. 

The  small  glands  bounding  the  circumference,  being,  as  it 
were,  lost  in  most  females  in  the  cellular  tissue,  sometimes  swell, 
producing  pain  at  each  menstrual  period,  or  at  various  times, 
between  forty  and  fifty  years  of  age.    These  must  not  be  mis- 
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taken  for  the  tumours  described  by  Colles*,  neither  do  they 
appear  to  me  to  be  in  the  slightest  degree  connected  with 
cancer. 

Tumours  of  the  breast  may  descend  as  low  as  the  depression 
separating  the  lower  margin  of  the  greater  pectoral  from  the 
ribs,  consequently,  in  extirpation,  lest  we  divide  this  muscle, 
we  must  dissect  the  parts  from  above  downwards.  To  avoid  the 
cicatrix  or  wound  being  dragged  upon,  the  incisions  are  better 
made  parallel  to  the  muscular  fibres,  from  above,  downwards 
and  inwards.  During  the  after-treatment,  the  arm  should  be 
confined,  for  the  same  reason.  Finally,  when  the  disease  com- 
pels us  to  penetrate  as  far  as  the  ribs,  the  fasciculi  of  the  pecto- 
ralis  major,  which  remain  untouched  beneath  the  cicatrix, 
endow  the  corresponding  limb  with  much  greater  perfection  of 
motion  than  would  at  first  be  imagined. 

Lacteals. — Arising  in  the  lobules  of  the  gland,  like  all  excretory 
ducts,  by  numerous  radicles,  some,  according  to  Haller,  also 
commencing  in  the  adipose  layer,  the  lacteals  open  on  the  surface 
of  the  nipple.  Several  are  so  close  to  the  skin,  and  so  large  in 
some  women  who  are  suckling,  that  a  small  incision  or  wound  in 
the  neighbourhood  of  the  areola,  may  remain  fistulous  during 
the  period  of  lactation.  As  they  are  the  special  seat  of  the  dis- 
ease known  by  the  term  of  enlargement  of  the  breast  in  lying- 
in  women,  it  appears,  in  reality,  in  this,  that  the  milk  is 
coagulated,  and,  becoming  a  foreign  substance,  irritates,  by  its 
presence,  producing  inflammation  of  the  surrounding  cellular 
tissue.  It  is  according  to  this  idea  that  the  amnion iacal  lini- 
ments have  been  recommended,  with  the  intention  of  reducing 
the  milk  to  its  natural  fluidity.  This  application  is  frequently 
attended  with  great  benefit. 

Practical  remarks. — The  mammae  is  composed  of  a  proper  tis- 
sue, the  seat  of  its  principal  maladies,  of  a  fibro-cellular  struc- 
ture, the  ordinary  situation  of  mischief  in  several  of  its  deep- 
seated  affections ;  lastly,  of  cellulo-adipose  tissue,  which  appears 
destined  for  its  nourishment,  and  protection  against  external 

*  Colles,  at  page  128  of  his  Surgical  Anatomy,  has  the  following  description  of 
these  tumours.  He  says,  "  This  is  a  tumour,  or  hardness  of  the  breast,  generally 
"  seated  deep  in  the  substance  of  the  gland,  and  towards  the  axilla.  This  is  usually 
"  traced,  by  the  patient,  to  some  slight  hurt.  In  size,  it  scarcely  ever  exceeds  a 
"  walnut.  Its  surface  seems  rough  ;  but  this  is  caused  by  its  being  felt  through  the 
"  gland.  It  is  occasionally  attended  with  some  slight  pains  ;  these  are  induced  by 
"  any  distress  in  mind,  by  wearing  clothes  tight  across  the  breast,  and  by  a  costive 
"  state  of  the  bowels.  On  the  approach  of  the  menstrual  period,  these  pains  increase, 
"  and  cease  on  this  evacuation  being  completed.  A  temporary  enlargement  of  the 
4<  tumour  attends  these  attacks  of  pain,  and  retires  on  their  cessation.  The  subjects 
"  of  this  complaint  are  young  women  generally  under  thirty.  In  one  instance,  the 
"  patient  was  nearly  forty  years  of  age,  and  unmarried ;  in  another,  the  lady  was  mar- 
"  ried,  but  had  not  any  children,  and  was  irregular  in  menstruation.  These  tumours 
"  disappeared  in  such  of  these  patients  as  became  nurses,  and  in  the  others,  have  re- 
"  mained  stationary  for  many  years.  The  only  treatment,  I  conceive,  they  require, 
"  is  such  as  tends  to  restore  the  general  health." — H,  H. 
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violence,  and  in  which  its  abscesses  and  phlegmonous  inflamma- 
tions commonly  occur. 

When  suppuration  commences  in  the  cellular  tissue,  it  easily 
invades  the  whole  mass,  both  anteriorly  and  posteriorly,  in  con- 
sequence of  its  elasticity  and  porousness.  As  the  gland  then 
remains  untouched,  the  large  cysts  which  result  generally  close 
up  very  quickly  after  being  emptied. 

Near  to  the  nipple,  the  thinness  and  filamentous  condition  of 
this  tissue,  and  the  delicacy  of  the  integuments,  prevent  ab- 
scesses from  acquiring  any  great  size,  causing  them  to  present 
under  the  form  of  tubercles,  cured  with  facility,  if  opened  before 
they  have  extended  to  the  septa  of  the  gland. 

Proceeding  from  the  substance  of  the  gland  to  this  point,  pus 
frequently  pursues  a  tortuous  course,  in  consequence  of  the 
fibrous  intersections  conducting  it.  When  it  reaches  the  areola, 
the  abscess  may  remain  small,  but  not  the  less  leave  a  fistulous 
opening,  most  difficult  to  cure,  on  account  of  its  depth,  and  the 
mischief  produced.  Superiorly,  it  produces  another  kind  of 
abscess,  still  more  difficult  of  cure,  on  account  of  the  opening 
being  superior  to  its  base.  Below,  the  ulcer,  being  most  de- 
pending, favours  the  issue  of  fluids.  The  obstacle  opposed  pos- 
teriorly to  the  pus,  by  the  aponeurotic  layer  of  the  gland,  forces 
it  most  commonly  towards  the  skin,  but  occasionally  the  con- 
trary occurs,  and  then,  if  surrounding  adhesion  has  not  been 
well  established,  diffused  inflammation  ensues,  and  the  suppu- 
ration spreads  over  a  large  extent  of  surface. 

Thus,  the  breast  is  subject  to  three  variations  of  abscess:— 
Firstly,  subcutaneous  abscess,  least  serious  of  all,  tubercular, 
near  the  nipple,  and  larger  as  they  are  more  distant  from  the 
centre.  Secondly,  sub-mammary  abscess,  commonly  very  large, 
and  with  difficulty  distinguished  in  the  beginning.  Thirdly, 
abscess  commencing  in  the  mamma  or  among  its  septa,  fre- 
quently becoming  subcutaneous,  sometimes  sub-mammary. 

From  these  remarks  we  perceive,  that  the  first  cannot  be 
opened  too  early ;  that  the  second  must,  in  addition,  be  largely 
and  deeply  incised ;  and  that,  to  cure  the  third,  it  may  be  indis- 
pensable that  we  carry  the  incision  completely  through  the 
substance  of  the  gland. 

The  breast,  by  its  posterior  surface,  is,  in  some  measure,  con- 
tinuous with  the  pleura,  by  means  of  its  investing  cellular  sheath 
and  inter-muscular  cellular  tissue.  Thus,  cancers  of  the  breast 
frequently  penetrate  as  far  as  the  serous  membrane  of  the 
thorax ;  and  the  inflammation  and  suppuration  succeeding  their 
removal,  also,  in  some  instances,  produce  inflammation  of  the 
pleura,  hydro-thorax,  &c. 
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CHAPTER  SIXTH. 

INTERIOR  OF  THE  THORAX. 

SECTION  FIRST. 

MEDIASTINUM. 

Formed  by  the  apposition  of  the  two  pleurae,  the  mediastinum 
is  a  triangular  space,  obtuse  towards  the  summit  of  the  cavity 
which  it  divides.  In  front  of  the  spine  its  two  laminae  separate, 
so  as  to  produce  what  some  anatomists  have  termed  the  posterior 
mediastinum.  Anteriorly,  it  divides  in  the  same  manner,  to 
reach  the  posterior  surface  of  the  sterno-costal  cartilages,  and 
become  continuous  with  the  pleura  costalis. 

The  posterior  mediastinum  encloses  the  aorta  to  the  left,  the 
vena  azygos  to  the  right,  the  oesophagus  in  the  centre  and  in 
front;  posteriorly,  the  thoracic  duct;  finally,  cellular  tissue, 
lymphatic  glands,  &c. 

The  aorta,  which  does  not  enter  until  after  it  has  curved 
round  the  left  bronchus,  lies  on  the  corresponding  side  of  the 
vertebrae.  It  afterwards  approaches  the  median  line,  becomes 
more  anterior,  and  is,  in  relation, — firstly,  in  front  and  to  the 
left  side,  with  the  pleura,  or  mediately  with  the  root  of  the  left 
lung;  secondly,  in  front  and  to  the  right  with  the  oesophagus 
and  left  pneumo -gastric  nerve,  which,  being  distant  from  it  from 
half  an  inch  to  an  inch,  superiorly,  approaches  more  closely  to  it 
as  it  descends,  becoming  attached  inferiorly  by  dense  cellular 
tissue.  Posteriorly,  it  lies  on  the  vertebrae,  between  the  tho- 
racic duct  and  great  sympathetic  nerve. 

We  perceive,  from  this  arrangement,  how  its  aneurismal 
tumours  may  compress  the  various  organs,  according  to  the 
point  which  they  occupy  below  the  arch.  If  superiorly,  and 
the  aneurism  projects  forwards,  the  left  bronchus  and  pulmo- 
nary vessels  would  be  pressed  or  flattened,  producing  difficulty 
in  breathing,  or  interruption  in  the  circulation.  More  infe- 
riorly, the  tumour  compresses  the  oesophagus,  pneumo-gastric 
nerves,  and  thoracic  duct,  if  it  is  developed  on  the  right ;  pushes 
against  the  heart,  if  it  occurs  to  the  left  and  in  front ;  and  if, 
posteriorly,  it  acts  more  particularly  upon  the  vertebral  column 
and  splanchnic  nerves.  It  is  in  consequence  of  this  disposition, 
that  its  aneurisms  occasionally  burst  into  the  bronchi,  or  oeso- 
phagus, into  the  pulmonary  artery  and  pericardium ;  that  rup- 
ture more  frequently  occurs  in  the  thorax;  that  they  disturb 
digestion  and  the  course  of  the  chyle,  produce  nervous  symp- 
toms, and  destroy  the  bodies  of  the  vertebrae,  or  ribs,  to  such 
an  extent  as  to  lead  to  the  idea  of  abscess  in  the  dorsal  region. 
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Some  tumours,  which  I  saw,  with  Larrey,  Royer,  and  Bouilland, 
appertained  to  aneurisms  of  this  nature,  and  communicated  with 
the  aorta  by  means  of  a  long  morbid  course,  or  species  of  aneu- 
rismal  fistula. 

The  posterior  mediastinal,  bronchial,  and  oesophageal  arteries, 
given  off  by  the  aorta,  before  it  reaches  the  diaphragm,  are  not 
of  sufficient  volume  to  require  much  attention.  The  inter- 
costals,  anastomosing  with  the  internal  mammary,  and  the  supe- 
rior intercostal,  from  the  subclavian,  and  with  several  branches 
of  the  axillary,  form  an  uninterrupted  chain  from  the  neck  to 
the  pelvis,  by  uniting  with  the  lumbar,  epigastric,  &c,  and  ap- 
pearing capable  of  carrying  on  the  circulation  if  the  aorta  be 
obliterated. 

The  azygos  vein,  receiving  directly  nearly  the  whole  of  the 
intercostal  veins  of  the  right  side,  where  it  lies,  like  the  aorta, 
on  the  left,  is  also  the  rendezvous  for  most  of  those  of  this  latter 
side,  by  means  of  the  semi-azygos,  which  crosses  the  spine  be- 
neath the  oesophagus.  After  it  turns  over  the  right  bronchus, 
it  ceases  to  belong  to  the  posterior  mediastinum.  Uniting  the 
two  venae  cavae,  it  may  re-establish  the  venous  circulation,  if 
one  of  these  large  vessels  should  be  obliterated,  between  their 
opening  into  the  auricle  and  the  points  where  they  receive  the 
extremities  of  the  azygos.  In  the  cases  mentioned  by  Wrisberg 
and  Huguier,  this  vein  was  double,  and  three  or  four  large 
branches  proceeded  directly  from  the  subclavian  to  the  summit 
of  the  lung. 

The  oesophagus,  covered  by  the  trachea,  in  the  same  manner 
as  in  the  neck,  as  far  as  the  commencement  of  the  bronchi,  a 
little  prolonged  from  the  arteria  innominata  and  superior  vena 
cava,  passes  slightly  to  the  right  as  it  descends  behind  the  trunk 
of  the  pulmonary  artery,  the  origin  of  the  aorta,  the  heart,  and 
declining  portion  of  the  diaphragm,  having,  posteriorly  and 
laterally,  the  right  intercostal  arteries  and  the  aorta,  the  left 
intercostal  and  azygos  veins,  the  thoracic  duct,  glands,  &c,  and, 
more  remotely,  the  dorsal  vertebrae. 

Surrounded  by  the  branches  of  the  eighth  pair  of  nerves, 
which  form  a  plexus  around  it,  before  passing  into  the  abdomen, 
it  again  inclines  to  the  left,  thus  forming  a  prolonged  curve  in 
the  chest,  having  its  convexity  towards  the  right,  whilst  in  the 
sub-hyoid  region  we  remark  an  opposite  arrangement.  This 
peculiarity  should  not  be  forgotten,  in  the  introduction  of  in- 
struments by  the  mouth  into  the  stomach.  It  is  almost  needless 
to  remark,  that  if  the  oesophagus  becomes  the  seat  of  tumours, 
it  may  thus  compress  all  the  surrounding  organs,  and  that  its 
investing  nervous  plexus  quite  sufficiently  explains  the  pain  ex- 
perienced, when  it  is  distended  by  food  or  other  matters. 

The  thoracic  duct,  placed  behind  the  oesophagus,  at  first  to  the 
right  of  the  median  line,  to  which  it  approaches  nearer  as  it 
ascends,  terminates  by  passing  to  the  left,  opposite  the  fourth 
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dorsal  vertebra.  Enveloped  in  elastic  cellular  tissue,  it  adheres 
but  slightly  to  the  other  organs,  by  which  it  may,  nevertheless, 
be  compressed  against  the  spine,  when  they  are  enlarged  by 
pathological  alterations.  With  regard  to  its  diseases,  they  are 
as  yet  but  little  known.  However,  Dupuytren  and  Sir  A.  Cooper 
have  found  it  filled  with  tubercular,  purulent,  or  cancerous  mat- 
ter. I  have  myself  seen  it,  as  it  were,  varicose,  and  of  the  size 
of  my  little  finger.  In  four  other  instances,  I  found  it  filled 
with  pus. 

The  lymphatic  glands  here,  forming  a  kind  of  chain,  are  tra- 
versed by  nearly  all  the  absorbents  of  the  abdomen,  and  receive 
those  accompanying  the  intercostal  vessels  in  the  walls  of  the 
thorax ;  they,  therefore,  commonly  swell,  in  diseases  of  the 
abdomen,  and  sides  of  the  chest.  If  this  swelling  proceed  to 
any  extent,  we  perceive,  that,  in  consequence  of  these  relations, 
they  would  push  the  heart,  aorta,  and  oesophagus  either  forward 
or  to  the  sides ;  whence,  anasarca,  bad  digestion,  marasma,  and 
difficulty  of  breathing. 

The  cellular  tissue,  always  abundant  in  this  situation,  com- 
municating above  with  the  deep  cellular  tissue  of  the  neck, 
allows  the  pus  formed  in  the  sub-hyoid  region  to  descend  along 
the  spine  into  the  chest,  without  flowing  into  the  pleura.  Con- 
tinuous, in  the  same  manner,  with  the  abdominal  cavity,  through 
the  aortic  and  oesophageal  openings,  it  may  also  conduct  fluids, 
and  inflammation,  behind  the  peritoneum.  Many  abscesses  are 
thus  formed  by  congestion. 

Anterior  mediastinum. — The  pleurae  approximated  in  front 
of  the  oesophagus,  from  the  diaphragm  as  far  as  the  auricles  of 
the  heart,  touch  each  other,  superiorly,  behind  the  organ  of 
deglutition,  because  the  aorta  and  vena  azygos  do  not  ascend 
above  the  third  dorsal  vertebra.  Opposite  the  heart  they  sepa- 
rate to  a  considerable  extent,  to  envelope  that  organ,  and  again 
approach  each  other  before  they  proceed,  externally,  over  the 
posterior  surface  of  the  sternum,  where  they  limit  the  space 
termed  anterior  mediastinum.  Notwithstanding  Gavard  has 
denied  its  existence,  it  is  so  evident,  that  all  other  anatomists 
have  agreed  upon  the  subject.  We  should  be  very  guarded, 
however,  in  judging  of  its  dimensions  during  life,  from  what  we 
observe  in  the  dead  subject,  after  the  sternum  has  been  raised. 
If,  to  examine  it,  we  remove  the  middle  ribs,  we  perceive  that 
the  right  pleura  remains  attached  close  to  the  median  line;  and 
that  of  the  left  side,  although  nearer  to  the  margin  of  the  bone 
inferiorly,  does  not  quite  abandon  it ;  so  that,  to  penetrate  the 
thorax,  without  injuring  the  pleura,  we  must  choose  the  median 
line  superiorly,  and  the  left  side  of  the  sternum  below.  In  cases 
of  abscess,  we  may  act  with  less  precaution,  inasmuch  as  the  pus 
tends  to  push  the  pleurae  on  one  side. 

This  space  represents  the  letter  X,  or  two  triangles  united  by 
their  apices  opposite  the  heart.    Its  superior  portion  encloses 
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some  lymphatic  glands,  a  quantity  of  cellular  tissue,  the  thymus 
gland,  and  internal  mammary  artery.*  Tumours  of  any  size, 
being  unable  to  project  externally  across  the  sternum,  ascend 
into  the  neck,  press  upon  the  trachea,  sometimes  resembling 
disease  of  the  thyroid  gland,  or  compress,  posteriorly,  either  the 
arch  of  the  aorta,  or  the  large  branches  arising  from  it,  and  the 
superior  cava. 

In  1830,  I  saw  a  strong  young  man  suffocated  in  this  manner 
at  the  Hopital  de  la  Pitie.  The  tumour,  which  descended  as  far 
as  the  heart,  had  reached  the  larynx  in  the'  space  of  a  month. 

The  second  triangle,  more  prolonged,  inclining  to  the  left,  de- 
scends as  far  as  the  eighth  cartilage,  and  contains  cellular  tissue, 
some  glands,  and  the  front  of  the  pericardium.  MM.  Riolan5 
Skielderup,  and  Laennec,  founded  their  theory  upon  this  latter 
disposition,  when  they  recommended  opening  this  pouch,  by 
trephining  on  the  left  side,  and  the  inferior  third  of  the  ster- 
num. By  acting  thus,  we  may  avoid  opening  the  pleura,  whilst, 
by  the  methods  recommended  by  Senac  and  Romero,  we  cannot 
reach  the  pericardium  without  cutting  through  two  layers  of 
that  membrane. 

Its  cellular  tissue,  extending  between  the  peritoneum  and  the 
muscles  of  the  abdomen,  behind  the  xyphoid  cartilage,  across 
the  space  separating  the  anterior  digitation  of  the  diaphragm, 
allows  tumours,  formed  in  the  epigastrium,  to  mount  into  the 
neck,  and  abscesses  of  the  sub-hyoid  region  to  descend  into 
the  epigastric,  with  nearly  the  same  facility  as  from  the  chest. 

The  inferior  border  of  the  mediastinum,  lying  on  the 
diaphragm,  presents,  in  front,  the  largest  portion  of  the  sub- 
sternal space ;  in  the  middle,  a  still  larger  separation,  for  lodg- 
ing the  pericardium ;  and,  posteriorly,  the  pleura,  touching  in 
front  of  the  oesophagus,  and  dividing  immediately  to  form  the 
posterior  mediastinum. 

The  middle,  or  proper  mediastinum,  encloses,  in  its  inferior  half) 
the  heart,  with  the  superior  and  /nferior  vena  cava. 

The  heart  is  so  placed,  that  its  apex  beats  against  the  fifth 
intercostal  space,  and  the  sixth  rib  of  the  left  side,  whilst,  on  the 
right,  it  does  not  pass  beyond  the  sternum  ;  consequently,  pene- 
trating wounds  are  much  more  dangerous  in  the  former  situa- 
tion, and  the  right  ventricle  is  most  exposed,  unless  the  instru- 
ment enters  transversely.  Some  facts  would  lead  us  to  imagine, 
that  wounds  of  the  heart,  penetrating  even  its  cavities,  are  not 
always  fatal.  One  of  the  most  remarkable  is  that  published  by 
Latour,  of  Orleans,  of  a  man  living  six  years  after  having  re- 
ceived a  ball  in  his  chest,  which  was  found,  after  death,  lodged 
in  the  septum  cordis.  In  1818,  assisted  by  M.  Bretonneau,  I 
passed  needles  through  the  hearts  of  several  living  dogs,  and 

*  The  internal  mammary  artery  is  not  properly  situated  within  this  space,  as  it 
descends,  externally  to  it,  upon  the  cartilages  of  the  ribs, 
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many  of  them  did  not  appear  to  suffer  the  least  inconvenience. 
I  repeated  the  experiment  in  1822,  on  a  dog,  which  was  very 
well  six  months  afterwards.  In  1825,  an  old  man  died  at  the 
Hopital  de  la  Faculte,  who  nine  years  previously  had  been 
stabbed  in  the  left  side  of  his  chest.  The  pericardium  was 
opened  opposite  the  cicatrix  in  the  thoracic  wall ;  the  heart  pre- 
sented a  fibrous  line,  traversing  the  whole  thickness  of  the  right 
ventricle,  at  the  point  corresponding  to  the  opening  in  the 
pericardium. 

A  true  continuation  of  the  central  aponeurosis  of  the  dia- 
phragm, less  dense  and  firm  as  it  approaches  the  principal 
arteries  than  around  the  aorta  and  its  branches,  the  vena  cava, 
and  bronchi,  the  pericardium,  near  the  neck,  becomes  converted 
into  lamellae,  analogous  to  those  enveloping  the  trachea,  oeso- 
phagus, and  large  vessels,  thus  becoming  blended  with  the  fascia 
cervicalis. 

The  inferior  vena  cava  is  here  within  the  cavity  of  the  peri- 
cardium, which  it  only  leaves  to  traverse  the  diaphragm.  Free 
between  the  oesophagus,  heart,  and  lungs,  it  is  thus  protected 
against  all  compression,  capable  of  completely  effacing  its  calibre. 
Nevertheless,  as  it  may  be  pushed  out  of  its  course  by  aneu- 
risms, dilatation  of  the  heart,  enlargement  of  the  right  lung,  and 
be  thus  curved  so  as  to  interrupt  the  venous  circulation,  I  would 
ask,  whether  this  may  not  be  one  of  the  causes  of  congestion  of 
the  liver,  so  common  in  these  diseases,  and  in  phthisis  ? 

Above  the  heart,  the  arch  of  the  aorta  is  separated  from  the 
first  bone  of  the  sternum  only  by  cellular  tissue ;  thus,  its  dilata- 
tion frequently  produces  abrasion  and  caries  of  this  bone. 
Being  crossed,  on  the  left  side,  by  the  phrenic,  pneumo-gastric 
nerves,  and  the  recurrent  hooking  round  it,  to  ascend  to  the 
sub-hyoid  region,  its  aneurisms  may  give  rise  to  aphonia,  as 
imagined  by  the  ancients ;  but  it  is  also  probable  that  this  acci- 
dent depends,  more  frequently,  upon  pressure  upon  the  bronchi 
or  trachea. 

Without  the  pericardium,  the  arch  of  the  aorta  dilating  would 
compress,  in  front,  the  thymus  gland,  cellular  tissue,  and  the 
same  parts  as  met  with  below ;  behind,  the  pulmonary  artery, 
and  termination  of  the  trachea ;  more  deeply,  the  oesophagus, 
lymphatic  glands,  and  spine ;  on  the  left,  the  left  bronchus, 
pulmonary  artery,  and  veins,  the  vagas  and  phrenic  nerves,  and 
apex  of  the  lung ;  finally,  011  the  right,  the  superior  vena  cava, 
and  the  same  nerves  as  on  the  left,  but  in  a  less  direct  manner. 
Its  tumours  may,  consequently,  disturb  respiration,  speech,  the 
functions  of  digestion,  and  deglutition  ;  interrupt  the  passage  of 
arterial  blood  into  the  lungs,  and  the  return  of  venous  blood  from 
them  to  the  left  auricle ;  derange  the  venous  circulation  of  the 
,  upper  part  of  the  body,  and  the  course  of  the  chyle  and  lymph; 
and,  finally,  cause  abrasion  and  absorption  of  the  vertebrae  and 
n  2 


180 


INTERIOR  OF  THE  THORAX  ; 


sternum,  or  project  across  the  intercostal  spaces.  These  rela- 
tions, also,  explain  how  aneurisms  may  burst  into  the  trachea 
or  oesophagus,  and  also  how  foreign  bodies  introduced  into  these 
canals  may  tear  the  aorta. 

The  pulmonary  artery  divides  within  the  pericardium.  Run- 
ning to  the  root  of  the  lungs,  its  two  branches  describe  a  kind 
of  lozenge,  with  the  bronchi  passing  over  their  anterior  surface, 
to  enter  between  them  and  the  pulmonary  veins. 

The  right  pulmonary,  longer  and  larger  than  the  preceding, 
covered  by  the  aorta,  superior  cava,  and  vena  azygos,  lying  on 
the  right  pulmonary  veins,  and  rather  higher  on  the  oesophagus, 
afterwards,  on  the  corresponding  bronchus,  is  thus  crossed  by 
the  phrenic  nerve,  between  the  vena  cava  and  aorta,  subse- 
quently, by  the  cardiac  plexus,  separating  it  from  the  latter. 

The  left  pulmonary,  shorter  and  smaller,  lies,  at  first,  on  the 
left  auricle,  and,  more  remotely,  on  the  thoracic  aorta.  It  is, 
next,  placed  in  front  of  the  bronchus.  The  lung  conceals  it  in 
front,  and  the  arch  of  the  aorta  turns  over  it,  in  embracing  the 
root  of  the  lung.  The  phrenic  nerve  is  applied  more  imme- 
diately upon  it  than  on  the  right  side.  It  is,  evident,  from  this 
arrangement,  that,  when  these  arteries  become  aneurismal,  they 
may  react  in  a  distressing  manner  upon  the  aorta,  the  cava  and 
pulmonary  veins,  the  bronchi,  phrenic  nerves,  &c. 

The  pulmonary  veins  are  not  of  equal  length.  Those  of  the 
left  side,  scarcely  an  inch  long,  are  placed  immediately  in  front 
of  the  first  bronchial  divisions,  running,  at  first,  beneath  the 
artery,  and  subsequently  on  its  anterior  surface,  before  they 
penetrate  the  lung.  Those  of  the  right  side,  covered  by  the 
trunk  of  the  pulmonary  artery,  aorta,  superior  vena  cava,  termi- 
nate in  the  same  manner  as  those  on  the  left  side. 

The  superior  vena  cava  is  thus  anterior  to  all  these  parts,  and 
very  close  to  the  sternum.  To  the  right,  and  fronting  it  supe- 
riorly, the  phrenic  nerve  passes  over  its  lateral  portion  as  it 
descends.  The  pneumo-gastric  remains  more  superficial  than 
the  trachea,  as  far  as  the  commencement  of  the  bronchi;  it  then 
dips  down,  and  runs  behind  the  root  of  the  lung.  On  the  left 
these  two  nerves  run  over  the  corresponding  surface  of  the 
aorta,  and  are  thus  on  a  posterior  plane.  The  phrenic  con- 
tinues its  course  in  front  of  the  vessels,  enters  as  on  the  right, 
between  the  lamellae  of  the  pericardium,  so  that  in  extensive 
dilatation  of  the  heart  it  may  be  stretched,  giving  rise  to  pains 
in  the  neck,  and  other  nervous  symptoms. 

In  addition  to  the  vessels  and  bronchi,  which  unite  and  inter- 
lace to  form  the  respiratory  organs,  we  find  several  lymphatic 
glands,  swelling,  and  frequently  becoming  disorganized  in 
phthisises,  and  in  scrofulous  persons,  during  rubeola,  hooping 
cough,  and  several  of  the  chronic  inflammations  of  the  mucous 
membrane  of  the  bronchi.  These  glands  may  compress  the  pul- 
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monary  veins  and  arteries,  induce  haematosis,  press  still  more 
frequently  on  the  bronchi,  with  which  they  contract  adhesions, 
sometimes  piercing  them,  and,  if  suppurating,  discharging 
through  these  canals. 


SECTION  SECOND. 

PLEURAL  CAVITIES. 

The  left  cavity  of  the  thorax,  smaller  than  the  right,  in  con- 
sequence of  the  inclination  of  the  mediastinum,  and  projection 
of  the  heart,  is  longer,  because  the  diaphragm  ascends  less  on 
this  side  than  the  other.  On  the  right,  the  liver  pushes  up  the 
diaphragm  as  high  as  the  first  false  rib. 

M.  J.  Cloquet  has  even  demonstrated  that,  in  excessive 
respiration,  the  diaphragm  may  ascend  as  far  as  the  sixth  true 
rib,  and  that  the  lung  would  not  then  be  injured  by  an  instru- 
ment introduced  through  either  of  the  first  five  intercostal 
spaces,  counting  from  below  upwards.  The  lung,  during 
inspiration,  filling  the  cavity,  is,  on  the  contrary,  always  injured 
in  penetrating  wounds  of  the  chest.  In  the  former  case,  the 
instrument  would  traverse  the  pleura  costalis,  and  that  covering 
the  diaphragm;  then  the  diaphragm  and  peritoneum,  before 
entering  the  abdomen,  and  injuring  the  stomach  or  spleen  on 
the  left  side,  and  the  liver  on  the  right.  In  the  latter,  the  lung 
would  be  wounded  before  the  diaphragm.  At  the  summit  of 
its  cavity,  the  lung  is  separated  from  the  supra-clavicular  region 
by  cellular  tissue  and  the  pleura,  from  the  axilla  by  the  first 
rib,  and  the  internal  surface  of  the  four  following.  Inferiorly, 
its  internal  margin  is  attached  to  the  side  of  the  spine  by  a 
kind  of  triangular  ligament,  analogous  to  those  of  the  liver. 

The  pleura  is  sometimes  invested  by  a  kind  of  fatty  appen- 
dices, which  must  not  be  mistaken  for  traces  of  ancient  inflam- 
mation. Destined  to  facilitate  the  movements  of  the  lung,  this 
membrane  is  very  intimately  united  to  it  in  many  cases.  Under 
these  circumstances  the  remarks  which  have  just  been  made 
relative  to  the  abasement  and  ascension  of  the  lung  are  no 
longer  applicable.  The  mechanism  of  these  adhesions  merits 
some  attention.  The  costal  and  visceral  layers  of  this  mem- 
brane may  unite  through  their  whole  extent,  thus  obliterating, 
the  cavity  separating  them.  They  may  also  remain  divided  by 
pus  at  one  point,  whilst  they  are  consolidated  everywhere  else. 
The  collection  then  occupies  sometimes  the  inferior,  sometimes 
the  upper  part,  at  others  the  posterior  region,  and  occasionally 
the  interval  between  the  lobes  of  the  lung.  Therefore,  when  we 
consider  the  operation  for  empyema  necessary,  we  must  not 
reckon  either  upon  the  weight  of  the  fluid,  or  the  depending 
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position  of  the  thorax.  The  same  thing  may  result  from  pene- 
trating wounds.  When  effusion  takes  place  before  the  adhesions 
are  established,  the  liquid  will  generally  collect  in  the  sinuous 
cavities,  dividing  the  diaphragm  from  the  ribs,  or  in  the  deep 
fossa  which  we  see  on  the  side  of  the  spine  when  the  patient 
lies  on  his  back.  When  the  effusion  consists  of  blood,  we  fre- 
quently remark  a  patch  of  ecchymosis  or  oedema,  at  the  bottom 
of  the  dorsal  and  costal  regions,  produced  by  the  porousness  of 
the  cellular  tissue.  When,  on  the  contrary,  the  collection  does 
not  form  until  several  days  after  the  wound,  the  latter  may 
correspond  to  the  centre  of  the  effusion. 

Emphysema. — When  a  wound  penetrates  the  pectoral  cavity, 
and  the  lung  is  torn,  if  the  division  of  the  external  parts  corre- 
sponds exactly  to  that  of  the  intercostal  muscles,  the  air  rushes 
out;  if,  on  the  contrary,  the  openings  in  the  different  wounded 
organs  do  not  correspond,  the  air  infiltrates  into  the  cellular 
tissue,  and  emphysema  is  the  result.  This  may  become  very 
serious,  when  it  extends  over  the  whole  body.  Estenove,  Letre, 
and  Larrey  have  each  related  extraordinary  examples  of  this 
nature,  and  I  have  myself  seen  some  which  are  scarcely  less  so. 
We  can  conceive  that  if  the  pleura  and  lung  are  lacerated  inde- 
pendently of  the  skin,  this  action  would  be  still  more  likely  to 
occur.  Thus,  nothing  is  more  common  than  this  affection  in 
fracture  of  the  ribs.  If  the  lungs  are  torn,  and  the  walls  of 
the  thorax  not  wounded,  there  will  be  fistula  and  pneumo- 
thorax; supposing  that  there  is  no  adherence  between  the  two 
pleurae. 

In  these  diseases  the  pleura  costalis  sometimes  acquires  a 
considerable  degree  of  thickness,  and  in  two  different  manners ; 
in  one,  layers  of  albumen  are  deposited  and  organized  on  its 
internal  surface,  and  therefore  when  we  operate  for  empyema, 
we  should  calculate  upon  the  possibility  of  such  an  occurrence. 
In  the  other,  which  generally  coincides  with  a  disease  external 
to  the  thorax,  the  sub-pleura  cellular  tissue  becomes  thickened, 
and  is  transformed  into  a  homogeneous  layer,  a  kind  of  barrier, 
opposed  by  nature  to  the  progress  of  the  disease.  This  also,  in 
deep  abscesses,  pushes  the  pus  towards  the  skin,  and  prevents 
their  opening  internally. 

Injuries  of  the  thorax. — Instruments  may  reach  the  heart,  by 
traversing  the  chest,  perpendicularly,  to  its  axis,  above  the 
sixth  rib. 

Introduced  a  little  to  the  left,  through  the  fourth  intercostal 
space,  they  would  fall  on  the  base  of  the  right  ventricle,  or  on 
the  left  auricle ;  to  the  right,  wound  the  corresponding  auricle 
or  ventricle ;  through  the  third,  reach  the  trunk  of  the  aorta,  or 
pulmonary  artery,  and  the  superior  vena  cava  on  the  right  side ; 
and  through  the  second,  divide  the  arch  of  the  aorta,  or  the 
principal  vessels  arising  from  it.  If  we  would  touch  the  apex 
14 
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of  the  heart,  it  is  quite  sufficient  for  the  instrument  to  penetrate 
an  inch  and  a  half  through  the  fifth  space,  at  the  union  of  the 
sternal  and  costal  regions. 

In  the  sixth  intercostal  space,  a  knife  following  the  transverse 
diameter  of  the  chest,  introduced  at  about  two  inches  in  front 
of  the  latissimus  dorsi,  behind  the  pectoralis  major,  and  above 
the  two  last  digitations  of  the  serratus  magnus,  would  be  situated 
immediately  beneath  the  lung,  traverse  the  diaphragm  and 
liver,  graze  the  inferior  surface  of  the  cordiforme  tendon,  again 
traverse  the  diaphragm,  enter  the  pericardium  close  to  the  apex 
of  the  heart,  arrive  in  the  opposite  pectoral  cavity,  pierce  the 
lung  of  that  side  at  some  lines  above  its  inferior  border,  and 
transfix  at  its  exit  the  same  parts  as  at  its  entrance.  Through 
the  seventh,  the  pericardium  is  not  touched ;  in  the  abdomen 
the  liver  alone  is  wounded.  The  knife  would  then  pass  in  front 
of  the  vena  cava  and  cardiac  extremity  of  the  stomach,  behind 
the  hepatic  vessels  and  the  gall  bladder ;  the  spleen  is  not 
injured. 

Through  the  eighth  the  knife  remains,  beneath  the  lobulus 
Spigelii,  between  the  vena  cava  and  vena  porta,  traverses  the 
superior  extremity  of  the  stomach,  and  anterior  border  of  the 
spleen,  avoiding  the  left  lobe  of  the  liver. 

Through  the  ninth,  it  passes  beneath  the  gall  bladder,  tra- 
verses the  vena  cava  or  aorta,  above  the  pylorus,  the  great  cul- 
de-sac  of  the  stomach,  and  the  spleen. 

Through  the  tenth,  the  right  lobe  of  the  liver  is  wounded,  but 
at  some  lines  above  its  border ;  the  right  kidney  and  the  pylo- 
rus may  be  injured,  and  the  stomach  traversed  at  two  points. 
The  spleen  commonly  remains  behind,  and  the  pancreas  itself 
is  transfixed. 

Lastly,  through  the  eleventh,  we  wound  the  kidney  in  its 
upper  third,  and  we  may  also  injure  the  first  portion  of  the  duo- 
denum, the  pancreas,  the  left  portion  of  the  duodenum,  and  the 
commencement  of  the  descending  colon.  If  the  instrument  is 
directed  from  the  costal  cartilages  backwards,  towards  the  me- 
dian region,  it  would  come  upon  the  bodies  of  the  vertebra?,  and 
might  hurt  the  great  sympathetic  nerve,  or  the  aorta.  It  should 
be  observed,  that  these  injuries  are  susceptible  of  great  variation, 
in  consequence  of  the  separation  of  the  ribs,  changing  the  abso- 
lute length  of  the  costal  wall,  and  the  pectoral  cavity.  Thus, 
during  any  violent  effort,  as  in  hydro-thorax,  all  the  intercostal 
spaces  are  enlarged.  In  ascites,  and  among  new-born  children, 
&c,  where  we  remark  a  contrary  arrangement,  similar  external 
injuries  would  cause  different  internal  affections. 

Diseases  also  affect  the  relative  positions  of  the  organs,  which 
is  especially  evident,  as  regards  the  form  of  the  chest,  and  the 
motions  of  the  ribs.  For  example,  in  hydro-thorax  of  one  side 
only,  if  the  disease  is  very  far  advanced,  this  side  appears  longer, 
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and  more  prominent  than  the  other.  When  the  effusion  disap- 
pears, (if  the  patient  be  cured,)  the  lung,  having  been  long 
pressed  upon  by  the  fluid,  does  not  re-assume  its  proper  size ; 
the  thoracic  wall  recedes,  and  the  chest  thus  shrinks  at  the 
affected  side.  This  continues  through  life,  and  I  have  seen  cur- 
vature of  the  spine  thus  produced.  In  pleuris}^,  particularly 
acute  pleurisy,  whether  or  not  there  be  effusion,  the  pain 
preventing  the  muscles  from  contracting,  causes  the  ribs  to 
remain  immoveable,  on  the  side  corresponding  to  the  disease ; 
whilst,  on  the  other,  the  movements  of  inspiration  and  expira- 
tion are  much  augmented.  Finally,  if  the  lung  be  hepatised, 
if  there  be  peripneumonia,  accompanied  or  not  by  costal  pleurisy, 
the  same  result  might  still  ensue.  Particularly,  as  in  this  case, 
the  essential  organ  of  respiration  becomes  considerably  enlarged, 
it  may  be  said,  that  the  cavity  is  then  too  small  to  contain  it. 
The  ribs,  resisting  more  than  the  soft  parts  separating  them,  are 
closely  applied  upon  the  external  face  of  the  inflamed  lung,  and 
produce  grooves  more  or  less  distinct.  The  latter  peculiarity, 
mentioned  by  M.  Broussais,  and  disbelieved  by  Laennec,  I  have 
frequently  witnessed. 

The  thoracic  walls  vary  in  thickness,  with  situation,  age,  and 
individuals.  In  children,  being  proportionably  thinner,  in  con- 
sequence of  the  absence  of  fat,  and  the  smallness  of  the  muscles, 
they  are  more  sonorous  than  after  puberty  ;  therefore,  if  we  were 
to  judge  of  the  diseases  of  the  chest  in  youth,  by  sound  alone, 
we  should  think  the  lungs  slill  permeable,  although  there  were 
complete  hepatisation.  Thin  on  the  median  line,  or  where  the 
sternum  is  only  covered  by  the  skin,  thin  also  on  the  sides,  in 
the  inferior  half  of  all  the  sternal  region,  where  the  cartilages  are 
separated  from  the  integuments  by  the  rectus  abdominis  muscles, 
they  are  generally  very  thick,  laterally,  on  their  superior  half,  on 
account  of  the  mamma  and  great  pectoral  muscle.  In  the  poste- 
rior region,  they  are  extremely  thick  in  the  median  line,  and  even  as 
far  as  the  angle  of  the  ribs,  in  consequence  of  the  vertebral  column, 
and  the  mass  of  muscles,  filling  the  posterior  fossae.  Externally 
and  superiorly,  the  shoulder  renders  them  thicker  than  elsewhere, 
but  beneath  the  axilla,  and  in  all  the  costal  region,  they  are  as  thin 
as  at  the  base  of  the  sternal  region.  These  facts,  important 
relative  to  wounds  of  the  chest,  are  equally  so,  in  percussion  of 
this  cavity,  or  in  the  application  of  the  stethoscope.  We 
should,  also,  recollect  the  precise  relation  of  the  viscera  to  the 
different  regions  of  the  external  surface.  Thus,  notwithstanding 
the  spongy  texture  of  the  sternum,  and  the  thinness  of  the  soft 
parts  beneath  the  breast,  in  the  sternal  region,  the  chest  is  not 
very  sonorous,  at  least  in  the  left  side,  because  these  points  cor- 
respond to  the  heart,  and  principal  blood-vessels.  Thus,  oscul- 
tation  should  here  come  to  the  aid  of  percussion,  for  which  the 
clavicle,  never  being  covered  by  thick  soft  parts,  and  corre- 
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sponding  to  the  summit  of  the  lungs,  is  one  of  the  most  advantage- 
ous points.  The  posterior  region,  by  its  lateral  convexities, 
which  being  covered  by  very  thin  muscles,  receive,  internally, 
the  most  -spongy  portion  of  the  lung,  offers  nearly  the  same  ad- 
vantages for  percussion  or  oscultation.  I  shall  say  but  little  of 
the  sides,  excepting  that  the  liver  considerably  diminishes  the 
sound  at  the  base  of  the  right  region,  whilst,  on  the  left,  the 
stomach  pushing  against  the  diaphragm,  augments  it  in  the  same 
proportion.  These  circumstances  may  lead  us  to  imagine,  in 
the  one  instance,  that  the  lung  is  impervious  when  healthy,  and 
in  the  other,  that  this  organ  is  healthy,  when  it  is  more  or  less 
disorganized. 


SECTION  THIRD. 

INFERIOR  REGION. 

The  diaphragmatic  wall,  or  region  of  the  chest,  the  most 
moveable  and  variable,  formed  entirely  by  the  superior  surface 
of  the  diaphragm,  is  strongly  elevated  during  expiration,  de- 
scending when  the  air  distends  the  lungs.  In  the  former  case, 
two  rounded  eminences  mount  into  the  thoracic  cavities,  rather 
more  marked  on  the  right  than  on  the  left.  Physiologists,  who 
considered  that  the  respiratory  organ  dilated  and  contracted  in 
a  passive  manner,  contended  that  the  air  was  forced  out  by  the 
contraction  of  the  diaphragm.  But  they  here  mistook  effect  for 
cause,  the  muscle  merely  following  the  lungs  in  the  same  pro- 
portion as  the  air  is  forced  out  by  their  proper  action.  In  the 
latter,  it  really  contracts,  although  it  may  also  descend  mechani- 
cally. In  this  action,  its  fibres  push  the  abdominal  viscera  down- 
wards, forwards,  and  slightly  to  the  right,  being  so  inclined  as, 
in  some  degree,  to  loop  in  this  direction.  It  is,  also,  to  this 
slight  inclination  of  the  diaphragm  that  we  may,  to  a  certain 
extent,  attribute  the  greater  frequency  of  hernias  on  the  right 
side.  During  action,  it  draws  upon  the  ribs  to  which  it  is 
attached,  contracting  the  circle  which  they  form,  and  keeping 
them  more  or  less  firmly  fixed ;  thus  affording  a  solid  point  of 
attachment,  either  directly  or  indirectly  to  all  the  other  muscles 
of  the  trunk.  At  the  same  time  that  the  glottis  becomes  her- 
metically closed,  the  lungs,  distended  by  air,  exactly  fill  the 
interior  of  the  chest,  maintaining  the  walls  properly  separated. 

We  thus  explain  why  the  violent  efforts  occur  only  during 
inspiration,  and  why  they  prevent  speaking,  singing,  and  laugh- 
ing. I  must,  however,  remark,  that  an  opening  in  the  larynx  or 
trachea,  which,  according  to  this  theory,  should  considerably 
weaken  the  muscular  action  of  the  individual,  is  far  from  con- 
stantly producing  this  effect.    The  various  operations  for  bron- 
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chotomy,  performed  by  Bretonneau,  myself,  and  others,  fully 
bear  out  this  assertion. 

The  phrenic  nerve  coming  from  the  cervical  plexus,  a  wound 
in  theneck  may  paralyse  the  diaphragm,  and,  for  the  same  rea- 
son, certain  diseases  of  this  muscle  are  referred  to  the  supra- 
clavicular region  and  shoulder,  as  in  inflammation  of  the  convex 
surface  of  the  liver. 


SECTION  FOURTH. 

SUPERIOR  REGION,   OR  SUMMIT  OF  THE  CHEST. 

The  superior  opening  of  the  chest  is  of  the  form  of  an  ellipse, 
having  its  posterior  wall  pushed  considerably  forwards.  Con- 
stituted, anteriorly,  by  the  supra-sternal  notch;  posteriorly,  by  the 
bodies  of  the  seventh  cervical  and  first  dorsal  vertebrae ;  exter- 
nally, by  the  concave  margin  of  the  first  rib ;  this  opening  is  not 
on  a  plane,  either  even  or  horizontal.  As  it  is  raised  poste- 
riorly, several  organs,  placed  deeply  in  this  latter  direction,  are 
already  in  the  thorax,  whilst,  more  superficially,  they  would  still 
be  in  the  sub-hyoid  region.  External  to  the  median  line,  the 
sterno-clavicular  articulation  increases  its  elevation,  thus  afford- 
ing greater  protection  to  the  important  organs  behind  it.  Late- 
rally, it  again  becomes  lower,  in  consequence  of  the  inclination 
outwards  of  the  upper  surface  of  the  rib. 

The  summit  of  the  chest  encloses,  from  right  to  left,  and  from 
before  backwards,  the  superior  vena  cava,  which  receives  the 
subclavian*,  the  right  internal  mammary  artery,  the  innomi- 
nata,  anterior  and  external  to  which,  are  the  pneumo-gastric  and 
phrenic  nerves ;  finally,  the  root  of  the  carotid  and  subclavian 
arteries  of  the  left  tide. 

The  innominata  or  brachiocephalic  artery  is  here  an  important 
organ.  About  an  inch  and  a  half  in  length,  it  ascends,  inclining 
slightly  to  the  right,  as  far  as  the  sterno-clavicular  articulation, 
where  it  divides,  covered  from  the  deep-seated  parts,  to  the  skin, 
by  the  right  pneumo-gastric  and  cardiac  nerves,  the  termination 
of  the  internal  jugular,  subclavian,  thyroid,  and  superior  cava 
veins,  the  origin  of  the  sterno-thyroid  and  hyoid  muscles,  the 
sternum,  the  head  of  the  clavicle,  and  the  internal  tendon  of  the 
sterno-mastoid  muscle.  It  is  prolonged  from  the  trachea  by 
some  lymphatic  glands  and  cellular  tissue.  To  the  right  it  ap- 
proaches very  closely  to  the  pleura. 

To  expose  the  trunk  of  the  innominata,  we  should  depress  the 
right  shoulder,  at  the  same  time  that  the  head  is  thrown  back- 
wards, and  to  the  left  side.  We  must  next  divide  the  sternal 
tendon  of  the  sterno-mastoid  muscle,  separate  some  veins  which 
descend  behind  this  muscle,  cut  across  the  sterno-hyoid  and 
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thyroid  muscles,  tear  through  a  thick  and  strong  fibrous  lamella, 
depress  the  left  subclavian  vein,  pushing  the  jugular,  the  right 
vagas,  and  phrenic  nerves  towards  the  summit  of  the  right  lung, 
and  pass  the  ligature  round  it,  directing  the  needle  from  before 
backwards,  and  from  the  right  to  the  left  side.  This  is  one  of 
the  most  difficult  and  dangerous  operations  in  surgery.  A  priori, 
it  is  almost  frightful  to  think  of,  inasmuch  as  the  circulation 
through  the  right  superior  extremity  would  appear  to  be  com- 
pletely cut  off;  but  experience  has  shewn  that  the  circulation 
is  not  so  completely  destroyed,  as  would  at  first  appear.  In 
fact,  the  artery  has  been  tied  three  times ;  once  by  Mott,  at  New 
York ;  by  Graeffe,  in  Germany ;  and  by  Bland,  in  England. 
Although  unsuccessful,  these  attempts  prove  that  life  may  be 
preserved  in  the  limb,  and  other  parts,  supplied  by  this  artery. 
In  the  first  case,  the  patient  did  not  die  until  the  twenty-sixth 
day ;  in  the  second,  he  lived  two  months ;  in  the  third,  the  pa- 
tient operated  on,  upon  the  25th  March  1832,  did  not  die  until 
the  13th  April.  An  incision  parallel  to  the  border  of  the  left 
sterno-mastoid  muscle,  as  recommended  by  O'Connel  and  King, 
rather  more  obliquely,  or  even  quite  straight,  in  the  supra-sternal 
fossa,  would  admit  of  attaining  and  isolating  the  vessel,  without 
cutting  through  any  muscle. 

In  a  diseased  condition,  the  innominata,  supported  by  the 
sternum,  speedily  compresses  the  trachea,  and  even  the  oesopha- 
gus posteriorly,  the  cava  and  subclavian  vein  anteriorly,  pneu mo- 
gastric  to  the  right,  and  the  carotid  artery  to  the  left.  Its 
tumours  may  extend  into  the  supra- clavicular  or  sub-hyoid 
region,  assimilating  to  aneurism  of  the  common  carotid  artery. 
Burns  has  related  a  remarkable  case  of  this  nature,  and  we  can 
imagine  that  the  mistake  might  be  attended  with  a  great  deal  of 
danger,  if  we  attempted  to  reach  the  artery  beneath  the  disease. 
In  a  case  cited  by  Riviere,  the  tumour  extended  beneath  the 
clavicle  to  the  bottom  of  the  axilla.  The  anomalies  of  the  in- 
nominata have  been  described  in  the  supra-clavicular  and  sub- 
hyoid regions. 

The  left  carotid  offers,  at  the  upper  part  of  the  mediasti- 
num, the  same  relation  as  at  the  base  of  the  neck.  Anteriorly,  it 
is  covered  by  the  thymus  gland  in  the  infant ;  in  the  adult,  by 
loose  cellular  tissue,  lymphatic  glands,  subclavian  veins,  left 
sterno-hyoid  and  thyroid  muscles,  sternum,  and  sterno-clavicular 
articulation. 

Posteriorly,  it  is  prolonged  from  the  vertebra?  by  the  longus- 
colli  muscle,  pleura,  and  cellular  tissue.  Finally,  on  the  left 
side,  the  pneumo-gastric  nerve  accompanies  it,  and  the  pleura 
separates  it  from  the  lung,  as  far  as  the  first  rib.  Being  thus 
much  more  deeply  seated  than  the  trunk  of  the  innominata,  and 
nearly  uncovered,  at  the  summit  of  the  thorax,  great  caution  is 
required  in  applying  a  ligature  upon  it,  previous  to  its  passing 
the  first  rib. 
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We  also  find,  at  this  portion  of  the  chest,  first,  the  origin  of 
the  sterno-hyoid  and  thyroid  muscles,  which  descend  to  the  first 
intercostal  space,  behind  the  sternal  notch  and  sterno-clavicular 
articulation  :  secondly,  a  thin,  tolerably  dense,  cellular  layer ;  on 
the  same  plane,  to  the  left,  the  subclavian,  and  termination  of  the 
internal  and  external  jugular  veins;  in  the  middle,  the  sub- 
clavian again,  and  the  termination  of  the  thyroid  veins  and 
thymus  gland ;  to  the  right,  the  union  between  the  right  and 
left  subclavian,  internal  and  external  jugular,  to  form  the  superior 
vena  cava :  thirdly,  very  tense  fibro-cellular  tissue,  separating 
the  veins  and  arteries  behind  this  layer,  from  right  to  left,  the 
termination  of  the  arteria  innominata,  the  origin  of  the  primitive 
carotid  and  subclavian  arteries,  very  close  to  the  bones,  the 
internal  mammary,  proceeding  to  the  posterior  surface  of  the 
sternum,  accompanied  by  its  two  veins ;  the  middle  thyroid 
artery,  when  it  exists;  the  vertebral,  when  it  arises  from  the 
aorta ;  the  left  carotid ;  more  deeply,  the  subclavian,  giving  off 
the  internal  mammary  of  this  side ;  the  phrenic  and  vagas  nerves, 
placed  on  the  right  side,  in  front,  and  a  little  external  to  the 
arteria  innominata,  and  on  the  left  in  front  and  some  distance 
from  the  subclavian  artery :  fourthly,  the  trachea,  enveloped  in 
dense,  firm,  fibro-cellular  tissue,  externally,  some  lymphatic 
glands,  the  recurrent  nerves :  fifthly,  the  oesophagus  in  the 
middle,  extending  slightly  beyond  the  trachea  on  the  left  side ; 
the  origin  of  the  vertebral,  superior  intercostal,  and  transverse 
cervical  arteries,  with  their  collateral  veins  :  sixthly,*  the  longi- 
colli  and  anterior  scaleni  muscles,  leaving  between  them  a 
triangular  space,  with  its  base  directed  downwards,  in  which, 
beside  the  vertebral  artery  and  vein,  a  plexus  furnished  by  the 
great  sympathetic  nerve ;  under  the  head  of  the  rib,  the  inferior 
cervical  ganglion :  seventhly,  the  bodies  of  the  vertebras,  less 
prominent,  but  rather  more  extended  transversely  than  an- 
teriorly, the  first  costo-vertebral  articulation  ;  sometimes  a  costi- 
form  prolongation  surmounting  the  transverse  process  of  the 
seventh  cervical  vertebra,  the  first  rib  and  anterior  branch  of 
the  first  dorsal  nerve,  proceeding  to  unite  with  the  last  cervical. 

From  this  enumeration,  it  is  easy  to  foresee  the  danger  of 
wounds  at  the  summit  of  the  chest,  and  how  effusions,  or 
accumulation  of  fluids  in  the  middle  and  lateral  regions  of  the 
neck,  may  spread  behind  the  sternum,  in  front  of  the  spine,  or 
follow  the  vessels  into  the  anterior  and  posterior  mediastinum, 
without  penetrating  the  pleural  cavities.  We  may,  also,  under- 
stand the  accidents  which  may  ensue  from  exostosis,  produced 
by  syphilis  on  the  anterior  of  the  vertebrae,  or,  more  frequently, 
in  the  clavicle  and  sternum  ;  luxations  of  the  clavicle  backwards, 
by  its  pressing  upon  the  trachea,  oesophagus,  veins,  arteries,  and 
nerves. 

A  large  cyst  adhering  to  the  summit  of  the  lungs,  or  deeply 
developed  on  the  external  surface  of  the  pleura  costalis,  may 
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project,  rising  more  or  less,  on  the  side  of  the  neck,  and  be  mis- 
taken for  aneurism  of  the  carotid,  or  a  sacciform  tumour  of  the 
thyroid  gland,  of  which  I  saw  a  beautiful  example  in  a  woman, 
whom  M.  Reyer  begged  me  to  examine.  The  cyst  was  filled 
with  very  thin  blackish  matter. 

Described  by  Sir  A.  Cooper  as  the  thoracic  fascia,  the  apo- 
neurosis, as  I  have  already  pointed  out  in  this  work,  is  not,  as  he 
considers,  a  distinct  fascia.  Rather  stronger,  more  evidently 
fibrous  over  the  sides,  between  the  sterno-thyroid  and  deep 
parts,  it  is  continuous  with  the  fascia  of  the  axilla  and  the  layers 
of  the  neck,  before  terminating  on  the  vena  cava,  the  trunk  of 
the  innominata,  which  it  sustains  and  strengthens. 

The  thymus  extends,  from  the  arch  of  the  aorta,  as  far  as  the 
supra-sternal  fossa.  Prolonged  by  elastic  cellular  tissue,  between 
the  sterno-hyoid  muscles,  in  front  of  the  trachea,  it  thus  attains 
the  sub-thyroid  space,  forming  the  means  of  communication 
between  the  sub-hyoid  region  and  mediastinum.  Though  rarely, 
it  may  become  altered  by  disease ;  Cooper  cites  an  example. 
The  tumour  projecting  above  the  sternum  assimilated  aneurism, 
and  the  young  girl  died  very  speedily  from  suffocation.  Arrested 
by  the  sternum  in  front,  spreading  with  difficulty  over  the  sides, 
in  quitting  the  chest,  in  consequence  of  the  resistance  of  the 
fascia,  the  thymus,  or  any  other  tumour  in  the  same  situation, 
cannot  increase  in  size,  without  pressing  upon  the  aorta  and  its 
principal  branches  inferiorly,  the  trachea  and  left  subclavian 
veins  superiorly,  whence  almost  inevitable  death. 

I  would  subjoin,  that  the  diminished  strength  of  the  aponeu- 
rosis behind  the  sternal  notch,  and  in  the  posterior  half  of  the 
pectoral  opening,  gives  it  the  form  of  a  triangle,  having  its  base 
external  and  anterior,  or  reduces  it  to  a  species  of  band  in  its 
middle  portion,  between  the  sterno-hyoid  muscle  and  trachea. 
It  is  also,  posteriorly,  on  the  sides  and  front  of  the  median  line, 
that  diseases  show  themselves  most  frequently  when  they  emerge 
to  the  neck  from  the  chest,  or  reciprocally. 

SECTION  FIFTH. 

WALLS  OF  THE  THORAX. 

Divested  of  its  viscera,  the  thorax  presents  four  walls  internally, 
as  externally.  Its  anterior,  forming  a  curve,  the  concavity  look- 
ing downwards  and  backwards,  is  enlarged  more  than  the  rest, 
towards  puberty,  the  sternum  being  rapidly  developed  at  that 
age.  Its  posterior  is  much  longer,  and  more  so  in  proportion 
during  infancy  than  in  after-life.  The  vertebral  column,  very  long 
at  birth,  and  the  sternum,  on  the  contrary,  very  short,  causes 
the  abdomen  to  appear  very  large  in  front,  whilst,  posteriorly, 
it  bears  much  the  same  proportion  to  the  chest  as  it  will  subse- 
quently possess.    This  wall,  concave,  and  not  simply  inclined 
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backwards,  is  constituted,  firstly,  by  the  bodies  of  the  dorsal  ver- 
tebrae, forming  a  species  of  smooth  crest,  which,  in  reality,  repre- 
sents the  back  of  the  posterior  mediastinum;  secondly,  by  the 
curved  portion  of  the  ribs,  forming,  laterally,  the  two  cavities 
which  principally  receive  the  lungs.  In  very  young  children, 
the  bodies  of  the  vertebrae  appear  thrown  backwards,  on  account 
of  the  angle  of  the  ribs  not  being  as  yet  formed.  In  such  cases, 
the  lungs,  less  free,  and  constrained  in  their  functions,  are  more 
liable  to  chronic  diseases;  the  chest  appears  contracted;  the 
shoulders  project  posteriorly,  and  the  sternum  in  front.  The 
heart  beats  more  freely,  in  consequence  of  the  enlargement  of 
the  antero-posterior  diameters  of  the  cavity. 

The  lateral  wall  of  the  thorax,  longer  posteriorly  than  in  any 
of  the  others,  concave  transversely,  is  likewise  so  in  many  indi- 
viduals, from  above  downwards  ;  particularly  among  females  who 
lace  tightly. 

The  difference  of  curvature  and  length,  in  the  thoracic  walls, 
causes  the  base  and  summit  of  this  cavity  to  incline  inversely,, 
As  its  superior  opening  declines,  whilst  the  inferior  ascends,  a 
line  carried,  perpendicularly,  through  the  centre  of  the  former 
would  fall  upon  the  base  of  the  dorsal  column,  instead  of  which, 
through  the  centre  of  the  second,  it  would  terminate  on  the 
body  of  the  first  dorsal  vertebra.  The  vertical  axis  of  the  chest 
is,  therefore,  oblique  from  above  downwards,  behind  forwards, 
and  from  the  left  to  the  right  side,  in  consequence  of  the  lateral 
curvature  in  the  middle  of  the  dorsal  spine.  As  to  the  trans- 
verse dimensions,  they  augment  gradually  as  far  as  the  seventh 
rib.  Continuing  to  descend,  they  still  enlarge,  but  slightly. 
In  some  individuals,  they  remain  as  they  were,  higher  up.  Some- 
times they  decrease  in  a  very  remarkable  manner. 

The  pleura  being  invested  by  cellular  tissue,  denser  opposite 
the  ribs,  and  more  elastic  in  the  intervals,  is  thus  continuous 
with  the  subcutaneous  layer.  It  is,  therefore,  not  unfrequently 
perforated  at  points  corresponding  to  cavities  in  the  lungs,  in 
phthisis,  allowing  the  pus  to  spread  beneath  the  skin.  The  com- 
munication of  these  abscesses  with  the  respiratory  organ  has  given 
them  a  peculiar  character  ;  it  is  there  that  air  becomes  diffused, 
producing  crepitation.  Whence  they  may  be  distinguished  from 
abscesses  emanating  from,  the  pleural  cavity,  or  mediastinum. 

The  internal  thoracic  fascia,  or  external  cellular  tissue  of 
the  pleura,  being  continuous,  anteriorly,  and  posteriorly,  with 
that  of  the  mediastina,  superiorly  with  the  side  of  the  neck,  in- 
feriorly  with  the  trunk,  and  being  nowhere  so  abundant  or 
elastic,  explains  why  the  pus,  there  generated,  extends  so  far  before 
collecting  into  abscess.  The  pressure  of  a  regular  membrane, 
continually  pushed  outwards  by  the  lungs,  accounts,  in  its  turn, 
for  the  tendency  of  these  deposits  to  point  externally,  rather 
than  to  open  in  the  thoracic  cavity. 
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CHAPTER  SEVENTH. 

OF  THE  ABDOMEN. 

Limited,  superiorly,  by  the  chest,  inferiorly  by  the  pelvis,  the 
abdomen  encloses  nearly  all  the  organs  of  digestion.  Among 
adults,  it  is  larger  inferiorly  than  superiorly,  especially  in  females, 
where  this  distinction  depends  on  the  greater  developement  of  the 
pelvis,  and  the  contraction  of  the  thorax  by  stays.  In  infancy, 
there  is  an  inverse  arrangement.  The  pelvis,  being  at  that 
period  very  narrow,  the  sternum  short,  and  the  ribs  more  or  less 
elevated,  the  abdomen  appears  much  larger  superiorly.  Its 
larger  dimensions,  anteriorly  than  posteriorly,  result,  on  the  one 
hand,  from  the  pelvis  and  thorax  slanting  considerably  in  the 
anterior  third  of  their  circumference,  and  on  the  other,  from 
their  planes  inclining  in  opposite  directions,  whilst,  posteriorly, 
they,  on  the  contrary,  approximate. 

As  the  diaphragm  allows  the  viscera  to  ascend  considerably, 
posteriorly,  the  abdominal  cavity  may  be  pretty  correctly  defined 
on  the  exterior,  by  a  circular  line,  terminating  by  its  two  ex- 
tremities, one  on  the  base  of  the  xyphoid  cartilage,  and  the  other 
on  the  spine  of  the  tenth  dorsal  vertebra. 

Remarkable  in  regard  to  its  varieties  in  size,  and  the  points 
presenting  most  marked  eminences,  the  abdomen  is  very  large 
in  the  foetus,  where  it  projects  particularly  upwards,  and  to  the 
right  side,  in  consequence  of  the  preponderance  of  liver.  In 
infancy  it  is  also  very  large,  on  account  of  the  chest  and  pelvis 
not  being  completely  developed  until  after  puberty.  Women, 
in  general,  have  larger  abdomens  than  men,  especially  those 
who  have  borne  several  children.  Up  to  the  adult  period  of 
life,  its  size  is  commonly  in  relation  with  that  of  the  digestive 
organs.  Later,  on  the  contrary,  it  mostly  depends  upon  the 
quantity  of  fat  accumulated  in  the  subcutaneous  tissue  or  omenta. 

SECTION  FIRST. 

PARIETES  IN  GENERAL. 

This  division  of  the  trunk  contains  a  mobile  extensible  portion 
composed  of  soft  tissues,  and  another  enclosing  the  skeleton. 
The  former  constitutes  the  proper  wall  of  the  abdomen.  Of 
much  greater  importance  in  surgery  than  the  latter,  it  merits 
a  considerable  attention  in  some  of  its  regions.  When  separated 
from  the  body  and  flattened,  it  is  lozenge-shaped.  Its  lateral 
angles  are  prolonged  backwards,  between  the  crest  of  the  ilium 
and  the  ribs,  towards  the  vertebral  column.    Superiorly,  it  is 
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attached  to  the  cartilages  of  the  false  ribs  and  the  xyphoid  ap- 
pendix. Inferiorly,  it  is  fixed  to  the  whole  length  of  the  crest 
of  the  ilium,  or  Poupart's  ligament.  In  the  thin  muscular  adult 
we  see  on  its  exterior,  firstly,  superiorly,  in  the  median  line,  an 
excavation,  terminating  the  centre  groove  of  the  sternal  region, 
and  constituting  the  epigastric  depression*,  or  vulgarly,  the  pit 
of  the  stomach  ;  secondly,  more  inferiorly,  a  groove,  in  general 
superficial,  extending  from  the  preceding  to  the  pubes ;  thirdly, 
close  to  the  pubes,  an  eminence,  termed  mons  veneris  ;  fourthly, 
external  to  the  median  line,  two  prominences,  corresponding  to 
the  recti  muscles,  parallel  to  the  axis  of  the  body,  and  intersected 
by  transverse  depressions :  fifthly,  more  laterally,  two  large  de- 
pressions, at  first  superficial,  and  gradually  becoming  deeper  as 
they  approach  the  spine. 

The  skin  is  generally  very  thin.  The  subcutaneous  layer, 
composed  of  numerous  lamellae,  enclose  the  ramifications  of  the 
capillary  arteries  and  several  branches  of  the  lumbar,  external 
iliac,  intercostal,  internal  mammary,  &c,  arteries  and  veins,  some 
nervous  filaments,  and  adipose  vesicles.  Its  deep  layer  consti- 
tutes the  superficial  fascia.  I  have  elsewhere  remarked  that  this 
fascia  is  not  peculiar  to  the  abdomen,  as  we  find  an  analogous 
membrane  beneath  the  skin  of  the  other  parts  of  the  body. 

In  young  or  fat  persons,  this  is  scarcely  distinguishable  as 
an  aponeurosis,  whilst  in  thin  and  old  individuals  it  is  thick  and 
easily  separated.  It  is  continuous  with  the  subcutaneous  cellular 
tissue  of  the  thorax,  the  circumference  of  the  pelvis  and  of  the 
inferior  extremities. 

On  the  abdomen,  the  fascia  superficialis  appears  to  originate 
at  the  median  line  by  numerous  dense,  compact,  and  slightly 
elastic  filaments,  which  appear  derived  from  the  aponeurosis,  to 
attach  themselves,  on  the  one  hand,  to  the  skin,  on  the  other,  to 
form  a  simple  cellular  membrane  over  the  sides.  In  consequence 
of  its  regularity,  inflammations  of  its  deep  layer  are  almost 
always  dilfused ;  ecchymosis  extends  with  astonishing  rapidity ; 
and  fluids  spread  in  all  directions  from  the  median  line,  where 
it  adheres  more  intimately. 

Muscles. — The  pyramidales,  arising  from  the  pubes,  are  pro- 
longed by  a  small  cord  as  far  as  the  umbilicus.  The  recti,  en- 
closed in  a  very  strong  fibrous  sheath,  descend  from  the  thorax 
to  the  pubes,  serving  to  maintain  the  thorax  and  front  of  the 
pelvis  in  proper  relation.  The  obliquus  externus  extends  down- 
wards and  inwards,  from  the  seven  last  ribs  to  the  crest  of  the 
ilium.  The  obliquus  internus  ascends  from  the  crest  of  the  ilium 
and  Poupart's  ligament  to  the  margins  of  the  cartilages  of  the 
false  ribs.  The  transversales,  arising  from  the  summit  of  the 
spinous,  and  from  the  base  and  apices  of  the  transverse  processes 
of  the  lumbar  vertebrae,  by  three  fibrous  laminae,  terminate  at 
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the  external  border  of  the  abdominal  aponeurosis,  and  are 
attached  to  the  internal  surface  of  the  cartilages  of  all  the  false 
ribs,  where  their  digitations  interlace  with  those  of  the  dia- 
phragm. We  must  remark  that  the  oblique  and  transverse 
muscles  form  three  regular  super-imposed  layers,  separated  from 
each  other  merely  by  thin  cellular  tissue.  The  fibres  of  the 
most  superficial  are  directed  downwards  and  inwards,  those  of 
the  middle  obliquely  backwards  and  downwards,  and  the  inter- 
nal transversely ;  thus  offering  a  much  greater  resistance  than  if 
they  were  parallel. 

The  aponeurosis,  strong  and  very  complex,  receives  or  gives 
off,  by  its  external  border,  the  large  muscles  just  mentioned. 
The  obliquus  externus  furnishes  its  first  layer,  the  principal 
fibres  following  the  direction  of  the  muscle.  This  membrane, 
attached  to  Poupart's  ligament,  proceeds,  singly,  to  the  mar- 
gin of  the  rectus  muscle.  There  it  unites  with  a  layer  of  the 
internal  oblique,  the  aponeurosis  of  which  also,  at  first  single, 
becomes  doubled  in  arriving  at  this  spot,  its  anterior  portion  im- 
mediately uniting  to  the  posterior  surface  of  the  preceding, 
passing  with  it  in  front  of  the  rectus,  to  become  attached  to  the 
linea  alba.  The  posterior  layer  of  the  internal  oblique  is  soon 
lost  in  the  aponeuroses  of  the  transversal  is,  which  is  very 
strong,  and,  thus  augmented,  runs  behind  the  rectus  to  rejoin 
the  anterior  layer  at  the  linea  alba.  This  arrangement  does 
not,  however,  exist  through  the  whole  extent  of  the  abdominal 
parietes,  as  the  aponeurosis  of  the  transverse  ceases  to  be  dis- 
tinct at  the  inferior  fifth  of  the  posterior  surface  of  the  rectus, 
which  is  then  only  separated  from  the  peritoneum  by  cellular 
tissue,  or  fascia  propria. 

In  fine,  the  dense  fascia  of  the  abdomen  is  formed  by  three 
layers.  The  middle  aponeurosis,  derived  from  the  internal  oblique 
dividing  into  two  layers,  uniting  with  those  of  the  external  ob- 
lique anteriorly,  and  transversalis  posteriorly,  has  but  two  folds 
to  envelope  the  rectus  muscle,  internal  to  which  they  again 
unite,  becoming  blended  one  with  the  other. 

This  line,  consequently,  forms  a  species  of  cord  or  tendon, 
extending  from  the  xyphoid  appendix  to  the  symphysis  pubis, 
and  which  may  be  considered  as  a  centre,  whence  all  the  fibrous 
elements  of  the  abdomen  emanate.  Continuous,  superiorly,  with 
the  aponeurotic  layers,  between  which  the  sternum  is  situated, 
it  terminates,  inferiority,  in  the  fibrous  tissue  in  front  of  the 
pelvis. 

Destined  as  a  substitute  for  the  skeleton  in  the  median  line, 
comprehending  all  the  fibrous  portion,  separating  the  recti 
muscles,  instead  of  being  a  distinct  band,  the  linea  alba  varies 
in  length  and  thickness,  through  the  whole  of  its  course.  How- 
ever elastic  and  firm  it  may  be  considered,  it  is  by  no  means  ana- 
logous to  the  yellow  ligaments  to  which  it  has  been  compared, 
unless  in  large  quadrupeds,  where  the  weight  of  the  super- 
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imposed  viscera  renders  such  a  modification  indispensable. 
Very  tense  between  its  two  principal  points  of  insertion,  it  serves 
to  limit  their  separation,  so  that  its  transverse  section  would  not 
be  without  danger.  Its  fibres,  almost  always  parallel  to  the 
axis  of  the  body,  fray  and  separate  in  persons  having  large 
bellies,  such  as  pregnant  women,  and  individuals  labouring 
under  ascites,  occasionally  allowing  the  viscera  to  protrude  and 
form  true  hernia  ;  the  peculiar  character  of  which  is,  that  they 
do  not  become  strangulated,  because  the  sac  is  generally  funnel- 
shaped,  larger  at  its  orifice  than  at  its  termination. 

The  linea  alba  is  not  the  only  part  which  is  altered  in  en- 
largement of  the  abdomen.  All  the  aponeuroses  become  thinner. 
The  several  small  openings,  with  which  they  are  naturally 
pierced,  enlarge,  thus  favouring  the  formation  of  hernias.  The 
recti  muscles  separate  from  each  other,  flatten,  and  at  the  same 
time  drag  the  epigastric  artery  outwards ;  this  must  be  remem- 
bered in  the  operation  of  paracentesis  abdominis.  This  stretch- 
ing of  the  abdomen  gives  rise  to  many  other  inconveniences., 
such  as  pain  in  the  kidneys,  bearing  down,  pain  in  the  hypo- 
gastric region,  sometimes  mistaken  for  disease  of  the  uterus, 
and  too  frequently  neglected.  The  bandage  after  paracentesis 
is  applied  to  prevent  these  consequences,  and  it  is  for  the  same 
reason  that  the  abdomens  of  lying-in  women  so  frequently  re- 
quire support,  not  only  at  the  time,  but  subsequently ;  more 
especially  where  they  are  fat,  or  very  tall. 

Those  portions  of  the  aponeurosis  which  have  been  stretched, 
always  remain  the  weakest.  Here  the  large  muscles  on  the 
sides,  and  the  recti  muscles  in  front,  strengthen  the  others,  by 
resuming  their  natural  situation.  Thus,  hernia?,  principally, 
occur  at  the  umbilicus  and  linea  alba  above  it,  near  the  ribs, 
and  above  the  groin. 

Arteries,  veins,  and  lymphatics. — The  first  are  the  epigastric 
and  circumfiexa  ilii  arteries,  rising  from  the  external  iliac ;  the 
lumbar  branches,  the  termination  of  some  of  the  intercostals  and 
internal  mammary,  which  have  already  been  enumerated  in 
treating  of  the  subcutaneous  layer.  The  veins  accompany 
the  arteries,  and  the  lymphatics  divide  into  those  above  and 
those  beneath  the  umbilicus. 

The  nerves  are  almost  all  derived  from  the  lumbar  plexus. 
Some  branches  from  the  intercostals  must  also  be  enumerated. 
Descending  obliquely,  from  behind  forwards,  their  origin  is 
much  higher  than  appears  at  first.  Thus,  injury  of  the  spinal 
marrow  may  occur  in  any  part  of  the  lumbar  region,  without 
paralyzing  the  abdominal  parietes ;  but  should  this  occur,  blisters, 
moxas,  &c.  must  be  applied  as  high  as  the  ninth  dorsal  vertebra. 
The  various  points  of  the  abdomen  present  such  different  cha- 
racters, that  anatomists  have  long  since  divided  them  into  dif- 
ferent regions. 
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SECTION  SECOND. 

REGIONS. 

Thoracico-gastric  region. — The  upper  part  of  the  abdomen 
comprehends  the  epigastric  and  hypochondriac  regions.  Its 
vertical  dimensions  are  much  larger  in  front  than  behind,  the 
circle  limiting  it  inferiorly  being  much  nearer  the  supra-epigas- 
tric line,  as  it  follows  the  inferior  border  of  the  last  rib. 

Epigastric  region. — Circumscribed  by  the  lower  extremity  of 
the  sternum  and  the  cartilaginous  border  of  the  first  false  rib, 
the  epigastric  is  triangular,  having  its  base  directed  forwards. 
Externally,  it  presents,  in  the  median  line,  a  depression  surmounted 
by  a  projection,  corresponding  to  the  cartilage  of  the  sternum, 
and,  laterally,  the  arch  formed  by  the  cartilages  of  the  ribs. 
The  recti  muscles  are  rarely  very  prominent.  As  the  apex  of 
the  heart  is  very  near,  and  its  palpitations  may  be  always  felt,  the 
epigastrium,  or  pit  of  the  stomach,  is  also  known  as  the  scrobiculus 
cordis. 

The  skin  has  no  very  marked  peculiarities;  it  is  delicate  and 
light-coloured.  In  adult  man  it  is  frequently  covered  by  hair. 
Its  sebaceous  follicles  are  rather  numerous.  Its  sensibility,  na- 
turally very  acute,  is  so  much  so  in  some  individuals,  that  it 
may  be  mistaken  for  disease  of  the  subjacent  organs.  Although 
its  circulation  has  but  little  connexion  with  that  of  the  stomach, 
the  applications  of  cupping  glasses,  leeches,  counter-irritants, 
here,  is  attended  with  great  benefit. 

The  subcutaneous  lager,  thin  and  simply  cellular  in  children, 
thickens  with  age.  This,  equally  adhering  to  the  skin  and 
aponeurosis,  is  continuous  with  the  eel lulo-adi pose  layer  of  the 
sternal  region,  containing  neither  vessels  nor  nerves  of  im- 
portance. It  may  be  the  seat  of  chronic  or  acute  abscesses, 
having  a  great  tendency  to  spread,  but  seldom  pointing  towards 
the  cavity  of  the  abdomen,  on  account  of  the  strong  resistance 
offered  by  the  muscles  and  aponeurosis. 

Aponeurosis. — The  expansion  of  the  obliquus  externus  is 
united  to  the  transversaiis  merely  at  the  linea  alba,  Its  fibres 
are  so  disposed  as  to  form  a  perfect  membrane,  having  but  few 
vascular  openings,  through  which  the  fat  seldom  protrudes.  The 
aponeurosis  of  the  internal  oblique  offers  no  peculiarity,  except- 
ing that  it  enters  but  little  into  this  region,  whilst  the  transver- 
saiis supplies  a  small  quantity,  triangular,  and  concealed  by  the 
recti  muscles.  The  fleshy  fibres,  giving  off  the  latter,  arising 
from  the  costal  cartilages,  and  being  closer  to  the  median  line  at 
the  upper  part  of  this  region,  it  can  only  be  seen  near  the  linea 
alba,  excepting  quite  inferiorly,  where  it  is  met  with  external  to 
the  rectus.  Its  fibres,  evidently  interlaced,  make  it  appear  that 
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those  of  the  aponeurosis,  of  one  side,  cross  the  linea  alba  to 
mingle  with  those  of  the  other ;  thus,  in  some  measure,  prevent- 
ing the  linea  alba  from  unravelling  here,  although  it  is  not  so 
strong. 

The  epigastrium  rarely  participates  in  the  general  distension 
of  the  abdomen,  unless  during  the  last  month  of  pregnancy,  or 
in  extreme  cases  of  ascites.  It  yields  on  one  side  of  the  median 
line  more  frequently  than  on  the  line  itself,  inasmuch  as  the 
expansion  of  the  external  oblique,  being  here  unassisted,  offers 
but  little  resistance.  These  separations  leading  to  epigastric 
hernia?,  it  is  not  surprising  that  the  stomach  should  occasion- 
ally be  implicated,  as  advanced  by  Garangeot  and  others ;  at- 
tentive observation  can  scarcely  leave  any  doubt  upon  the  sub- 
ject. When  herniae  occur  at  the  lower  part  of  this  region,  they 
commonly  contain  a  portion  of  the  transverse  colon,  which  may 
become  strangulated,  or,  at  least,  produce  serious  inconvenience. 

Between  the  peritoneum  and  the  muscles,  between  the  former 
and  the  aponeurosis,  and  between  the  two  layers  of  the  latter, 
there  are  cellular  tissue,  and  fatty  processes.  These  latter  may 
traverse  one  of  the  openings  in  the  aponeurosis,  increase  in  all 
directions,  rise  under  the  skin,  forming  a  hernia,  containing  fat 
implicating  the  peritoneum,  and  subsequently  portions  of  the 
viscera,  giving  rise  to  a  train  of  very  alarming  symptoms.  The 
thinness  and  disposition  of  the  fascia  at  the  summit  of  the 
epigastrium,  near  to  the  median  line,  render  these  the  common 
situations  of  these  accidents ;  but  I  have  also  met  with  them 
external  to  the  rectus  muscle,  where  the  fibrous  lamellae  also 
present  openings  for  the  passage  of  blood  vessels. 

Muscles. — We  find  in  this  region  merely  the  upper  portion  of 
the  rectus  muscle.  Broad  and  thin,  it  here  commonly  presents 
its  two  superior  intersections,  which  unite  it  firmly  to  its  an- 
terior sheath,  whilst  it  adheres  only  by  cellular  tissue  to  the 
other.  The  transversalis  here,  as  lower  down,  appears  to  be 
only  a  prolongation  of  the  diaphragm,  folded  upon  itself,  to 
become  attached  to  the  tendinous  cord  of  the  median  line  by  its 
terminating  aponeurosis.  The  fibres  are  nearly  all  the  same 
length,  that  is  to  say,  from  one  to  two  inches.  The  most 
superior  proceed  from  the  cartilages  of  the  ribs  almost  to  the 
median  line,  without  giving  off  any  aponeurosis.  The  inferior 
terminate,  on  the  contrary,  external  to  the  rectus  muscle,  in  the 
fibrous  membrane,  entering  into  the  formation  of  the  sheath  of 
the  latter. 

Arteries. — The  internal  branch  of  the  internal  mammary,  and 
some  from  the  intercostal,  are  the  only  ones  met  with.  The 
first,  after  having  traversed  the  attachments  of  the  diaphragm, 
sends  a  branch  inwards,  between  the  cartilage  of  the  seventh 
rib  and  the  xyphoid  appendix,  to  anastomose  with  a  similar 
branch  from  the  opposite  side,  in  front  of  the  cartilage,  where  it 
is  subcutaneous.    As  it  is  occasionally  rather  large,  even  super- 
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ficial  wounds  may  be  succeeded  by  hemorrhage.  This  offers 
an  objection  to  M.  Larrey's  method  of  operating  at  this  point 
for  dropsy  of  the  pericardium.  The  other  branch,  also  large, 
descends,  perpendicularly,  between  the  muscular  fibres  on  the 
external  side  of  the  rectus  muscle,  terminating  by  ramifying  in 
the  subcutaneous  tissue. 

All  the  branches  of  the  intercostals  are  similarly  distributed, 
excepting  that  their  direction  is  more  oblique.  Situated,  at 
first,  between  the  transverse  muscles  and  other  layers  of  the 
region,  they  subsequently  traverse  the  latter  to  anastomose  with 
the  branches  of  the  internal  mammary.  Finally,  these  arteries 
are  too  small  to  be  of  any  consequence  in  wounds  or  diseases  of 
the  epigastric  veins.  The  internal  mammary,  epigastric,  and 
even  the  intercostal,  are  double,  and  so  large  that,  without 
reckoning  the  subcutaneous,  the  venous  system  is  richer  than 
the  arterial.  They,  however,  only  become  varicose  in  the  last 
stage  of  pregnancy,  or  when  the  abdomen  has  been  long  dis- 
tended, from  any  particular  cause,  or  where  a  large  trunk  has 
been  obliterated,  as  in  a  patient  whose  case  I  have  published. 

The  superficial  lymphatics  pass  into  the  cavity  of  the  axilla, 
whilst  the  deep  proceed  to  the  glands  of  the  anterior  medias- 
tinum. Therefore,  we  frequently  see  the  axillary  glands 
swollen,  in  acute  or  chronic  inflammation,  suppuration,  or  other 
diseases  of  the  superficial  layer  of  the  epigastrium.  Blisters,  for 
example,  often  produce  this  mischief. 

Intermuscular  suppurations,  on  the  contrary,  cause  lesion  of 
the  glands  in  the  interior  of  the  thorax. 

What  few  nerves  there  are,  belong  to  the  intercostal,  and  are 
unimportant. 

Between  the  rectus  muscle  and  the  anterior  portion  of  its 
sheath,  the  cellular  tissue  forms  a  thin  and  lamellous  layer. 
Posteriorly,  we  meet  with  a  corresponding  layer,  but  thicker, 
particularly  in  the  centre,  near  the  xyphoid  appendix,  where 
there  is  scarcely  any  aponeurosis.  Extensible  and  elastic,  this 
is  continuous  with  the  substernal  cellular  tissue.  It  thickens 
in  descending,  and  fluids  coming  from  the  thorax  or  neck  to 
the  epigastrium  are  liable  to  accumulate  here,  instead  of  con- 
tinuing their  descent.  We  may  hence  conceive  that  an  abscess 
may  form  between  the  peritoneum  and  the  posterior  layer  of 
the  aponeurosis,  between  the  latter  and  the  rectus,  or  rather  in 
front  of  that  muscle,  especially  external  to  the  median  line; 
whilst,  if  it  forms  in  the  external  layer,  the  tumour  may  point 
as  readily  on  the  median  line  as  laterally.  Therefore,  to  deter- 
mine that  an  abscess  be  seated  in  the  subcutaneous  tissue,  it  will 
be  sufficient  to  ascertain  whether  the  fluid  be  accumulated  in 
front  of  the  linea  alba. 

The  epigastrium  is  naturally  convex,  projecting  when  the 
diaphragm  descends,  or  when  the  stomach  is  filled;  also  in 
coughing,  yawning,  &c.  On  the  contrary,  in  expiration, 
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vomiting,  and  after  digestion,  it  presents  a  depression,  allowing 
the  liver  to  be  felt  on  the  right,  and  the  pulsation  of  the  coeliac 
artery,  or  aorta,  on  the  median  line. 

The  relation  which  this  region  bears  to  the  organs  corre- 
sponding to  it  posteriorly,  together  with  the  danger  attending 
its  wounds,  shall  be  studied  with  the  interior  of  the  abdomen. 
We  will  only  observe,  that  its  wounds,  however  superficial,  are 
with  difficulty  united  by  first  intention.  The  costal  eminences 
oppose  the  application  of  bandages,  and  the  skin  in  the  thorax 
is  not  sufficiently  mobile  to  bear  much  stretching.  Finally,  the 
solidity  of  the  hypochondrium  does  not  admit  of  circular  pressure 
contracting  this  region,  as  in  the  middle  of  the  abdomen. 

Hypochondrium. — Comprehending  that  portion  of  the  abdo- 
men corresponding  to  the  bodies  of  the  last  true  and  five  false 
ribs,  this  region  enters  entirely  into  the  dorsal,  sternal,  or  costal 
regions  of  the  thorax.  We  shall  reserve  its  description  until  we 
examine  the  abdominal  cavity,  and  its  viscera. 

Meso-gastrie  division. — The  middle  circle  comprises  three 
regions  ;  the  umbilical,  and  two  lumbar. 

Umbilical  region. — Circumscribed  by  the  epigastrium,  hypo- 
gastrium,  and  the  two  lumbar,  this  region,  prominent  in  children 
and  in  some  adults,  is  much  more  depressed  as  age  advances  or  fat 
increases.  Its  centre  is  generally  five  inches  distant  from  the 
anterior  spinous  processes  of  the  ilium,  six  from  the  summit  of 
the  last  rib,  five  and  a  half  from  the  eleventh,  five  from  the  tenth 
or  eighth,  and  four  and  three  quarters  from  the  ninth. 

Its  integuments  adhere  very  strongly  at  the  navel,  whence  the 
funnel-shaped  appearance  which  it  presents  in  some  fat  persons. 
On  the  median  line  the  colour  is  deeper,  and  hair  is  met  with 
in  abundance  in  adult  man.  Externally,  the  skin  is  neither  so 
white  nor  so  regular  as  in  the  preceding  region. 

Further,  it  possesses  no  characters  of  peculiarity,  excepting 
that  it  is  more  exposed  to  external  injury,  and  that,  extending 
much  more  during  pregnancy  and  the  developement  of  certain 
tumours,  it  is  more  frequently  covered  by  wrinkles  when  the 
other  tissues  have  re-assumed  their  natural  position. 

The  subcutaneous  layer,  disposed  as  in  the  epigastrium,  has,  in 
addition,  this  peculiarity,  that  its  lamina?  approximate,  uniting 
more  intimately  as  they  approach  the  umbilicus,  with  which  they 
are  blended.  The  adipose  vesicles,  as  well  as  the  blood  vessels, 
are  more  numerous  here. 

With  regard  to  the  aponeurosis,  its  anterior  layer  belongs  to 
the  two  oblique  muscles,  and  the  posterior  is  derived  from  the 
internal  oblique  and  the  transverse.  In  order  to  be  convinced 
of  there  being  four  layers  in  this  region,  it  will  be  quite  suffi- 
cient to  cut  the  external  oblique  muscle  across,  and  turn  it 
forwards,  and  then  to  make  a  similar  incision  through  the 
internal  oblique,  and  trace  their  aponeurosis.  We  shall  then  see 
that  this  latter  soon  folds  upon  itself,  speedily  separating,  as  if  to 
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embrace  the  rectus  muscle,  blending  very  intimately  with  the 
layer  of  the  external  oblique  anteriorly,  and  that  of  the  transver- 
salis  posteriorly. 

Umbilicus. — The  linea  alba,  very  strong,  slightly  contracted 
superiorly  and  inferiorly,  is  larger  in  the  centre,  where  it  is 
sometimes  lozenge-shaped,  having  the  navel  as  a  centre.  In  the 
fetus  the  umbilicus  is  the  means  of  communication  between  the 
abdomen  and  placenta,  by  conducting  the  two  umbilical  arteries 
and  vein,  the  prolongation  of  the  allantoid  and  urachus,  from  the 
cord  into  the  former :  such,  at  least,  is  the  disposition  which  my 
researches  in  embryogeny  have  led  me  to  admit.  The  presence 
of  intestine  in  the  umbilical  cord,  up  to  about  the  second  month 
of  utero-gestation,  is  thence  very  simply  and  naturally  ex- 
plained. When  the  alimentary  canal  does  not  completely  return, 
when  the  umbilical  aperture  is  more  contracted  than  usual,  it  is 
evident,  that,  under  these  circumstances,  there  would  be  umbi- 
lical hernia.  The  liver,  and  some  other  viscera,  have  been  met 
with  in  these  tumours,"but  they  are,  most  commonly,  formed  by 
the  intestines.  In  1834,  Dr.  Dupuy  showed  me  a  foetus,  well 
developed  in  other  respects,  in  which  the  whole  of  the  diges- 
tive apparatus  was  thus  situated  out  of  the  abdomen  ;  and  in 
1819  I  dissected  another,  in  which  I  found  exactly  the  same 
occurrence. 

As  the  umbilical  opening,  at  birth,  is  disposed  so  as  easily  to 
allow  the  exit  of  viscera,  we  should,  even  if  it  be  merely  as  a 
precaution,  examine  the  root  of  the  cord,  before  we  apply  a 
ligature,  and  carefully  avoid  including  any  organ  within  it.  If 
the  intestines  should  remain  in  the  cord,  nowithstanding  the 
ring  be  large,  we  should  not  despair  of  effecting  a  cure.  The 
digestive  function  may  return  the  viscera  into  the  abdomen, 
and  allow  the  opening  to  close  insensibly.  An  infant,  which  I 
saw  in  1835,  proved  this  fact.  The  tumour,  larger  than  my  fist, 
had  nearly  a  transparent  envelope,  and  communicated  with  the 
abdomen  by  an  opening  of  nearly  three  inches  in  diameter. 
Under  the  influence  of  gentle  pressure,  and  the  application  of 
astringents,  the  tumour  has  insensibly  returned,  and  the  infant 
is  cured. 

The  superior  half  of  the  ring  forms  an  arch,  adhering  to  the 
umbilical  vein  by  loose  cellular  tissue.  Below,  its  fibres,  less 
regular  and  dense,  unite  more  firmly  to  the  arteries.  The  peri- 
toneum, which  invests  and  closes  it  posteriorly,  forms  a  very 
slight  cul-de-sac. 

When  the  infant  is  separated  from  the  mother,  the  vessels, 
urachus,  and  the  ring  containing  them,  blend,  forming  a  fibrous 
knot,  which  ultimately  becomes  the  firmest  point  of  the  abdo- 
minal parietes.  The  wound,  or  little  ulcer,  remaining  after  the 
division  of  the  cord,  cicatrises  firmly,  uniting  the  skin  at  this 
point ;  and  as  there  is  no  fat,  and  as  infiltration  cannot  occur, 
its  thickness  never  varies.  It  appears  prominent  in  thin  indi- 
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viduals,  and  depressed  in  those  suffering  from  anasarca.  How- 
ever, it  does  not  always  close  so  quickly,  or  so  completely,  but 
may  enlarge  during  the  first  month,  so  as  to  admit  the  point  of 
a  finger,  thus  favouring  the  formation  of  herniae.  In  addition, 
we  may  add,  that  in  new-born  infants  hernias  traverse  the  ring 
of  the  umbilicus  itself,  whilst  in  after-life  they  commonly  pro- 
trude through  an  artificial  opening  in  the  aponeurosis. 

The  circumference  of  the  umbilicus  after  puberty  is  less  solid 
than  the  cicatrix  itself.  The  aponeurotic  interlacement  leaves 
in  its  neighbourhood  several  small  natural  openings,  which, 
enlarging  by  distension,  frequently  allow  the  viscera  to  pro- 
trude. Ordinarily  filled  by  fatty  prolongations,  attached  to  the 
peritoneum,  these  openings  produce  hernise,  containing  fat  here, 
as  in  other  parts  of  the  body.  These,  in  some  instances,  are 
with  difficulty  distinguished  from  true  herniae. 

Umbilical  hernia,  therefore,  differs  in  every  respect,  as  to  its 
anatomical  arrangement,  from  other  hernise.  When  the  tumour 
is  congenital,  the  organs  displaced  are  all  enveloped  by  peri- 
toneum, a  thin  layer  of  fibrous  tissue  adhering  firmly  to  the 
serous  membrane,  the  subcutaneous  layer,  and,  finally,  by  the 
skin,  which  is  very  thin.  These  several  coverings  are,  frequently, 
so  thin  and  transparent,  in  very  young  children,  that  the  intes- 
tine may  be  seen  through  them.  In  the  adult,  the  opening 
occurs  sometimes  superiorly,  occasionally  inferiorly,  but  more 
commonly  on  one  side.  When  the  hernia  protrudes  through 
one  of  the  vascular  openings  in  the  aponeurosis,  its  reduction 
is  exceedingly  difficult,  and  its  form  nearly  always  rounded. 
Rarely  acquiring  any  great  size,  it  quickly  becomes  strangulated, 
in  as  much  as  these  openings  are  strong,  inelastic,  and  very 
narrow. 

When  the  aponeurosis  is  torn  in  the  median  line,  from  any 
great  effort,  the  peritoneum,  adhering  firmly  at  this  point,  some- 
times yields  at  the  same  time ;  and  the  hernia  is  then  deprived 
of  its  sac,  as  in  penetrating  wounds, 

From  these  facts  we  learn,  that,  in  operating  for  strangulated 
umbilical  hernia,  we  may  find  its  coverings  presenting  one  of 
three  arrangements :  —  Firstly,  when  there  is  no  sac,  the  in- 
strument has  only  to  divide  the  skin  and  superficial  fascia ; 
secondly,  when  the  peritoneum  remains  whole,  it  presents  nearly 
the  same  indications  as  in  other  herniae,  excepting  that  it  is 
thinner,  and  contains  less  fluid,  and,  consequently,  requires 
more  care  to  prevent  its  being  injured;  thirdly,  where  the 
affection  is  congenital,  and  the  viscera  have  passed  through  the 
ring,  the  integuments  are  thinner,  and  the  subcutaneous  layer 
and  peritoneum  so  intimately  blended,  that  it  is  scarcely  pos- 
sible to  distinguish  them.  In  the  latter  case,  as  the  natural 
opening  has  not  lost  its  power  of  retraction,  we  may  hope  for 
radical  cures  in  herniae,  before  they  are  strangulated.  In  fact* 
the  numerous  cases  related  by  Bichat,  and  others,  prove  this. 
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With  regard  to  the  contents  of  these  tumours,  they  may  be 
derived  either  from  the  small  intestines,  great  omentum,  arch  of 
the  colon,  or  stomach. 

The  separation  of  the  aponeurotic  fibres  is  not  confined  to 
the  umbilicus ;  the  linea  alba  may  yield  equally,  towards  the 
epigastrium  and  hypogastrium. 

Muscles. — The  rectus  adheres  by  three  points  of  its  anterior 
surface,  corresponding  to  aponeurotic  intersections,  not  met  with 
posteriorly.  This  disposition  must  be  studied  under  three  dis- 
tinct relations : — 1st,  when  abscesses  form  under  the  anterior 
portion  of  the  aponeurosis,  they  are  necessarily  circumscribed ; 
2dly,  these  intersections  give  triple  the  strength  which  the 
muscle  would  possess  if  its  fibres,  stretched,  extended  uninter- 
ruptedly from  the  thorax  to  the  pelvis ;  3dly,  they  present  a 
perfect  example  of  the  manner  in  which  the  two  ends  of  a 
divided  muscle  reunite,  and  show  how  little  foundation  the 
ancients  had  for  the  assertion,  that  muscles  cut  across  lose  their 
power  of  motion. 

The  fibres  of  the  external  oblique  are  closer  to  the  median  line 
than  in  the  epigastrium,  particularly  near  the  crest  of  the  ilium. 
Those  of  the  internal  oblique,  horizontal  below,  rise  obliquely 
upwards,  towards  the  external  border  of  the  aponeurosis. 

The  transversalis  is  the  farthest  from  the  median  line.  Its 
fibres  are  all  horizontal,  or  slightly  oblique.  Although  a 
repetition  of  the  intercostals,  it  forms  an  uninterrupted  mem- 
brane, on  account  of  the  ribs  not  dividing  it  into  sections, 
as  in  the  chest;  the  intersections  of  the  recti  are  imperfect 
imitations  of  those  bones.  I  have,  in  two  instances,  seen  the 
apices  of  the  three  last  ribs  continued  to  the  aponeurosis  of  the 
abdomen,  by  three  fibrous  intersections,  perfectly  similar  to  those 
on  the  anterior  of  the  rectus. 

The  arrangement  of  these  various  muscles  allows  incisions  to 
be  practised  on  the  median  line,  and  to  the  extent  of  two  or 
three  inches  external  to  the  rectus  muscle,  without  injuring 
them ;  but  we  should  cut  from  above  downwards,  in  the  middle 
of  the  abdomen,  and  transversely  on  the  sides. 

Arteries. — These  are  similar  to  those  in  the  epigastric  region; 
with  this  difference,  that  the  mammary  artery  and  the  inter- 
costals do  not  descend  to  the  termination  of  the  region,  whilst 
the  epigastric,  circumflexa  ilii,  and  the  lumbar  are  larger  in 
that  situation ;  another  reason  for  making  incisions  as  above 
recommended,  to  avoid  hemorrhage.  They  must  not,  how- 
ever, be  carried  too  far  outwards,  as  much  blood  might  be  lost 
from  the  lumbar  arteries,  which  enlarge  as  they  proceed  from 
the  loins. 

In  paracentesis,  we  introduce  the  trochar  in  the  centre  of  the 
space,  separating  the  umbilicus  from  the  pubes,  as  much  to  avoid 
the  arteries,  as  to  find  a  depending  point.    The  anterior  iliac 
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and  the  last  lumbar  send  branches  to  this  part,  sometimes  of 
sufficient  size  to  produce  considerable  hemorrhage,  in  wounds  of 
this  region. 

In  the  caesarian  operation,  and  paracentesis,  the  great  object 
is  the  best  point  of  selection.  This  is,  undoubtedly,  the  linea 
alba.    On  the  side  we  successively  divide, — 

1.  The  skin. 

2.  Superficial  fascia,  enclosing  branches  of  the  superficial 
arteries  and  veins. 

3.  The  abdominal  aponeurosis,  or  the  cellular  layer  of  the 
external  oblique,  and  this  muscle  itself,  quite  externally. 

4.  The  internal  oblique  muscle,  arterial,  venous,  and  nervous 
branches. 

5.  The  transversalis  muscles. 

6.  Fascia  transversalis. 

7.  Fascia  propria. 

8.  Peritoneum. 

In  pursuing  the  method  of  Lanversat,  we  should  equally  have 
to  divide  the  skin,  subcutaneous  layer,  thin  membrane  covering 
the  external  oblique  muscle,  the  fibres  of  this  muscle,  those  of 
the  internal  oblique,  fascia  transversalis,  and  peritoneum;  but, 
the  incision  being  parallel  to  the  transverse  muscle  and  prin- 
cipal arteries,  the  muscular  contraction  and  hemorrhage  would 
be  of  less  importance  than  in  the  lateral  operation. 

Moreover,  by  bending  the  trunk  forwards,  we  easily  bring  the 
edges  of  the  wound  together,  the  external  angle  forming  the 
most  depending  point.  Union  also  ensues  more  quickly  from 
the  abundance  and  elasticity  of  the  cellular  tissue. 

Veins. — Some,  ramifying  in  the  superficial  fascia,  occasionally 
acquire  considerable  magnitude,  and  accompany  the  subcutane- 
ous arteries,  terminating  in  the  epigastric  region ;  others  are 
distributed  like  their  corresponding  arteries.  As  for  the  rest, 
the  union  between  the  vessels  of  the  superior  and  inferior  por- 
tions of  the  trunk  occurs  here.  We  find  a  free  anastomosis 
between  the  branches  of  the  subclavian  and  external  iliac,  the 
thoracic  wtth  the  abdominal  aorta,  by  which  circulation  is  con- 
tinued, after  obliteration  of  the  external,  internal,  or  primitive 
iliacs,  or  of  the  aorta  itself.  The  same  may  be  said  with  regard 
to  the  venous  anastomosis,  relative  to  the  vena  cava. 

A  very  important  peculiarity  has  been  mentioned  by  MM. 
Meniere  and  Manec.  Under  the  observation  of  the  first,  a  very 
large  anormal  vein,  arising  from  the  external  iliac5  proceeded  to 
the  umbilicus,  after  having  run  along  the  side  of  the  linea  alba, 
contiguous  with  the  umbilical  ligament,  and,  finally,  opened 
into  the  vena  porta.  In  the  case  related  by  the  second,  the 
vessel,  proceeding  by  two  roots  from  the  same  point,  was  parallel 
to  the  umbilical  artery,  formed  a  curve  external  to  the  navel, 
entered  into  the  abdomen,  and  also  opened  into  the  sinus  of  the 
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vena  porta,  but  without  communicating  with  the  hepatic  liga- 
ment. These  irregularities  require  all  the  prudence  of  the  sur- 
geon, in  operations  near  the  umbilicus,  or  in  the  hypogastrium. 
I  have  myself  seen  a  more  remarkable  instance.  The  subcu- 
taneous veins  of  the  hypogastrium  had  acquired  an  enormous 
degree  of  developement.  Arriving  at  the  umbilicus,  they  united, 
by  a  trunk,  as  large  as  my  finger,  with  the  hepatic  veins. 

The  lymphatics  are  very  numerous,  but  there  are  no  glands. 
These  are  arranged  in  two  layers ;  those  above  the  umbilicus 
proceed  to  the  axilla  or  chest,  traversing  the  epigastrium ;  those 
beneath  descend  to  the  groin  or  pelvis.  This  arrangement 
should  be  remembered  in  rubbing  in  for  venereal  or  other  dis- 
eases, and  also  as  a  reason  for  metastases  or  sympathetic  mis- 
chief, occasionally  produced  by  affections  of  the  umbilical 
region. 

Nerves. — This  region  contains  merely  filaments  of  the  two 
last  intercostal  branches, — the  first  lumbar,  and  the  ilio-scrotal 
nerve,  neither  of  these  being  of  any  importance. 

Cellular  tissue. — In  the  sheath  of  the  rectus  muscle  there  is, 
anteriorly,  a  thin  layer,  where  it  is  interrupted  by  the  inter- 
sections; thin,  also,  posteriorly,  but  continuous  and  slightly 
adherent,  allowing  fluid  to  infiltrate  and  spread,  upwards  or 
downwards.  Between  the  aponeurosis  and  the  peritoneum,  this 
cellular  tissue  is  dense  and  compact  on  the  median  line,  but  less 
so  over  the  sides,  and  inferiorly,  where  the  fascia  transversalis 
becomes  distinct.  Between  the  two  oblique  and  the  trans- 
versales  muscles,  it  is  reduced  to  very  fine  lamellae,  rarely  en- 
closing fat.  In  this,  as  in  other  regions,  the  peritoneum  sup- 
ports a  certain  quantity  of  adipose  appendices,  augmenting  in 
number  and  volume  with  age  and  en-bon-point.  This  layer 
also  supplies  the  vessels  with  sheaths,  which  invest  them. 

Thus,  abscesses  and  ecchymosis,  situated  in  the  sheath  of  the 
rectus,  cannot  extend  over  the  sides,  but  are  obliged  to  point 
either  forwards,  or  towards  the  cavity  of  the  abdomen,  or  spread 
into  the  epigastric  or  hypogastric  regions.  Externally,  on  the 
contrary,  among  the  muscles,  they  can  extend,  laterally,  into  the 
iliac  fossae,  &c. 

Flanks. — Limited,  superiorly,  by  the  margin  of  the  thorax,  in- 
feriorly by  the  crest  of  the  ilium,  in  front  by  the  umbilical 
region,  and  posteriorly  by  the  mass  of  sacro-spinal  muscles,  the 
flank  is  much  less  extensive  than  the  preceding.  Externally, 
in  fat  subjects,  particularly  females,  it  presents,  inferiorly,  a  sort 
of  pad,  occasionally  very  large;  in  others  it  is  excavated,  and 
continuous  with  the  lateral  depressions  of  the  abdomen. 

Skin. — The  integuments  are,  generally,  much  thicker  in  this 
region,  than  anteriorly.  Their  character  assimilates  with  that 
of  the  dorsal  region.  The  skin  is  not  covered  with  hair,  but 
encloses  numerous  crypts.  Though  dense  and  firm,  it  is  elastic, 
and  permits  of  considerable  developement,  in  subcutaneous  tu- 
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mours.  Its  solutions  of  continuity  are  thus  easily  united,  and 
indicate  the  employment  of  suture  or  adhesive  plasters. 

Above,  below,  and  in  front  the  subcutaneous  layer  is  but  slight, 
but  posteriorly  forms  a  considerable  mass,  filling  the  cavity  of 
the  flank,  or  the  depression  situated  between  the  last  rib  and  the 
crest  of  the  ilium,  the  posterior  margin  of  the  external  oblique, 
and  the  longissimus  dorsi  and  sacro-lumbalis  muscles.  Com- 
posed of  adipose  cellules,  very  small,  vascular,  and  nervous  fila- 
ments, fibro-cellular  tissue,  the  filaments  of  which,  frequently 
interlacing,  form  numerous  septa,  adhering  firmly  to  the  skin 
and  aponeurosis.  In  consequence  of  this  cellular  tissue,  there  is 
nearly  always  a  visible  depression  above  the  haunch  in  anasar- 
cous  and  fat  subjects.  Posteriorly,  beneath  the  last  rib,  this 
layer  is  continuous  with  the  cellular  tissue  of  the  interior  of  the 
thorax,  so  that  pus  may  descend  from  the  chest  or  abdomen, 
under  the  skin  of  the  loins,  giving  rise  to  collections  requiring 
much  attention,  as  the  abundance  of  cellular  tissue  frequently 
induces  idiopathic  abscess. 

When  these  are  insidiously  developed,  constituting  what  are 
termed  chronic  abscess,  they  are  with  difficulty  distinguished  from 
the  former.  The  resistance  of  the  skin  opposes  their  bursting 
externally,  and,  consequently,  forces  them  to  spread  over  a  con- 
siderable surface.  When  the  aponeurosis  yields,  either  near  the 
rib  or  crest  of  the  ilium,  the  pus  burrows  behind  the  perito- 
neum, and  may  thus  form  deposits,  contrary  to  their  usual 
method  of  developement. 

In  1825,  a  man,  aged  twenty-eight,  died  at  the  Hopital  de  la 
Faculte,  who  had  always  been  strong  and  healthy,  until  three 
years  previously,  when  he  suffered  considerable  pain  in  his  loins. 
In  the  course  of  five  months  a  tumour  formed,  of  the  size  of  a 
child's  head,  in  the  left  side.  The  collection  extending  to  the 
front  of  the  last  rib,  did  not  here  penetrate  the  abdomen,  but 
descended,  between  the  ilio-lumbar  ligament  and  iliac  crest,  to 
the  fossa,  which  was  full  of  pus,  but  there  was  no  caries.  The 
subcutaneous  layer  was  the  primitive  seat  of  mischief,  and  the 
pus  had  only  penetrated  into  the  pelvis,  from  the  anatomical 
disposition  of  the  parts;  in  consequence  of  which  disposition, 
and  to  avoid  danger,  these  abscesses  should  be  opened  early,  and 
largely. 

From  the  proximity  of  the  inferior  cul-de-sac  of  the  pleura, 
effusions  of  blood  in  the  chest  are,  frequently,  followed  by  consi- 
derable ecchymosis  at  this  point;  and  pus  in  empyema,  or  from 
vomices,  may  equally  find  exit.  Among  other  examples  which 
I  could  cite,  I  will  mention  that  of  a  man,  in  which  the  lumbar 
abscess  had  been  taken  for  vertebral,  but  was,  in  fact,  continuous 
with  empyema  in  the  right  pleura;  and  of  a  boy  who,  succeed- 
ing effusion  in  the  chest,  had  an  abscess  in  the  loins,  and 
vomited  pus,  in  considerable  quantities,  and  in  such  a  manner 
that,  during  a  year,  he  spit  up  daily  several  glasses  «f  pus,  when 
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the  abscess  did  not  discharge ;  ceasing  this  expectoration  sud- 
denly, when  the  fluid  recommenced  flowing  from  the  loins. 

Aponeurosis. — It  is  in  the  cavity  of  the  flank  that  the  three 
portions  of  the  lumbar  fascia  unite,  to  form  one,  which  soon  gives 
origin,  by  its  anterior  border,  to  the  transversalis.  Cellular  layers, 
given  off'  from  its  external  surface,  invest  the  oblique  muscles. 
Dense,  compact,  very  thick  in  the  centre,  it  is  thinner  as  it 
approaches  the  floating  rib,  and  becomes  nearly  cellular,  supe- 
riorly and  internally.  It  is,  therefore,  by  this  that  suppuration 
is  conducted  from  the  pectoral  and  abdominal  cavities  to  the 
loins.  Continuous,  inferiorly,  with  the  ilio-lumbar  ligament,  it 
is,  with  respect  to  purulent  effusions,  much  more  predisposed, 
superiorly,  inferiorly,  and  posteriorly,  whilst  hernia  forms  where 
its  fibres  unite  with  the  muscular  tissue. 

Muscles. — The  latissimus  dorsi,  ascending  to  the  chest,  crosses 
the  posterior  superior  angle  of  this  region.  The  principal 
cellular  mass  lies  on  its  anterior  surface.  Fistulous  ulcers, 
succeeding  lumbar  abscess,  are  almost  always  superior  internal 
and  posterior,  so  that  to  expose  them,  it  is  often  necessary  to 
cut  through  the  border  of  this  muscle  ;  and  even  then,  we  might 
be  led  to  suppose  that  the  pus  flowed  from  some  deep-seated 
parts,  when,  in  fact,  it  is  limited  to  the  cellular  tissue. 

The  external  oblique  has  no  aponeurosis.  Its  posterior  border, 
enveloped  by  the  lamellae  of  that  of  the  transversalis,  descends 
from  the  last  ribs  to  the  iliac  crest,  crossing  the  external  surface 
of  the  internal  oblique,  nearly  at  right  angles,  leaving  it  ex- 
posed, posteriorly  and  inferiorly. 

The  internal  oblique  is  attached  to  the  inferior  border  of  the 
twelfth  rib,  and  covered,  in  front,  immediately  by  the  latter, 
superiorly  and  posteriorly  by  the  latissimus  dorsi,  and  in  the 
rest  of  its  extent  by  cellular  tissue  and  skin.  A  thin  layer  of 
lamellous  tissue  separates  it  from 

The  transversalis,  which  is  prolonged,  posteriorly,  rather  more 
than  the  others  by  its  fascia.  Otherwise  it  is  covered  by,  and 
almost  blended  with,  their  posterior  margin,  separated  from  the 
peritoneum  by  the  transversalis  fascia. 

The  excavation  of  the  flanks,  nearly  triangular,  is  thus  cir- 
cumscribed by  the  sacro-spinal  and  latissimus  dorsi  posteriorly; 
anteriorly,  by  the  posterior  border  of  the  external  oblique;  and 
by  the  crest  of  the  ilium  inferiorly,  which  is  its  largest  portion. 
Hence  it  results,  that  the  walls  of  the  abdomen  are,  here,  very 
thin,  and  that  the  viscera,  forced  by  any  effort,  may  separate 
them,  forming  hernia.  In  consequence  of  this  arrangement, 
some  surgeons  consider  that  the  aorta  might,  more  easily,  be 
reached,  without  implicating  the  peritoneum;  and  Callison  pro- 
posed this  situation  as  most  applicable  for  the  formation  of 
artificial  anus.  Others  have  observed  that,  through  it,  foreign 
substances  might  be  removed  from  the  colon,  or  calculi  ex- 
tracted from  the  ureter.     It  appears,  even,  that  this  latter 
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operation  has  been  attempted  on  the  living  body,  if  we  may 
rely  on  the  assertions  of  Hobson.  However  this  may  be,  there 
is  reason  for  surprise  that  Douglas,  who  rejected  this,  could  not 
even  expose  the  kidney  in  the  dead  body.  In  fact,  without 
stopping  to  question  the  possibility  of  the  indications  ever  being 
sufficiently  positive  to  justify  us  in  attempting  to  extract  a  stone 
from  the  kidney,  I  do  not  see  the  difficulty  of  the  operation. 
We  should  have  to  divide, 

1.  The  very  thick  skin. 

2.  Cellulo-adipose  tissue. 

3.  Origin  of  the  transversal  is  muscle,  or  its  aponeurosis. 

4.  A  second  layer  of  cellulo-adipose  tissue. 

The  kidney  then  lies  on  the  anterior  surface  of  the  quadratus 
lumborum  muscle,  beyond  which  it  extends  two  or  three  inches, 
outwards,  beneath  the  last  rib. 

The  arteries  are  given  off  by  the  lumbar,  ilio-lumbar,  external 
iliac,  some  branches  of  the  phrenic,  internal  mammary,  and 
last  intercostals.  The  former  situated,  at  first,  between  the 
fascia  and  peritoneum,  and  between  the  peritoneum  and  trans- 
versalis  muscle,  traverse  the  Jatter,  run  between  it  and  the  in- 
ternal oblique,  terminating  in  the  external  oblique  and  latissi- 
mus  dorsi.  The  others  all  ramify  in  the  muscles,  forming  a 
plexus  similar  to  that  in  the  umbilical  region  ;  their  principal 
branches  pass  transversely.  These  vessels,  being  under  the 
peritoneum,  may  easily  be  avoided  in  penetrating  to  the  abdo- 
men or  kidney. 

The  veins  emptying  into  the  epigastrics  in  front,  into  the 
substernal  and  intercostals  superiorly,  the  external  iliac  in- 
feriorly,  and  lumbar  posteriorly,  accompany  the  arteries,  having 
several  branches  in  the  subcutaneous  tissue,  and  are  too  small 
to  cause  any  inconvenience. 

The  lymphatics,  as  in  the  umbilical  region,  take  two  courses. 
Some  run  to  the  axilla  and  chest,  others  descending  to  the 
groin  or  pelvis.    There  are  very  few  of  them. 

Nerves. — The  branches  found  in  the  umbilical  region  also 
supply  the  flanks.  The  last  intercostal  nerves,  and  the  first 
branches  of  the  lumbar  plexus,  equally  supply  this  part.  They, 
like  the  vessels,  run  tortuously  in  the  muscles,  and  are  in  no  way 
remarkable. 

Cellular  tissue. — Between  the  peritoneum  and  transversalis 
muscle,  this  membrane  forms  a  thin  compact  layer,  which,  be- 
coming thicker  and  more  elastic,  sometimes  contains  fat  as  it 
approaches  the  quadratus  lumborum  muscle,  where  we  shall 
again  meet  with  it.  It  communicates  with  the  intermuscular 
lamellae,  on  the  one  hand,  and  with  the  cellulo-flbrous  tissue  of 
the  flanks,  on  the  other,  by  several  openings  in  the  aponeurosis, 
which  multiply  superiorly.  As,  on  the  other  hand,  the  cellular 
tissue  of  the  inferior  surface  of  the  diaphragm  here  presents 
itself,  in  addition  to  that  of  the  posterior  of  the  thorax,  we  may 
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consider  the  cellular  mass  of  the  flanks  a  rendezvous  for 
almost  all  the  cellular  layers  of  the  back. 

Relative  position. — From  the  exterior,  towards  the  cavity  of 
the  abdomen : — 

1.  Skin,  thicker  posteriorly  than  anteriorly. 

2.  A  thin  filamentous  tissue,  between  the  latissimus  dorsi  and 
skin. 

3.  This  muscle,  but  only  internally  and  superiorly. 

4.  The  cellular,  again  very  thick  internally,  becoming  much 
thinner  externally. 

5.  The  aponeurosis  of  the  transversalis  posteriorly,  rather 
more  anteriorly.  The  muscle  itself,  the  internal  oblique,  and, 
quite  externally,  the  external  oblique. 

6.  The  subperitoneal  cellular  tissue,  more  abundant  and  loose 
posteriorly,  thinner  and  less  extensible  anteriorly. 

7.  Peritoneum. 

In  abdominal  herniae,  manifested  between  the  external  oblique 
and  latissimus  dorsi  muscles,  the  viscera  would  be  enveloped  by 
skin,  subcutaneous  layers,  the  peritoneum,  with  its  cellular 
layer,  fleshy  fibres,  or  aponeurosis. 

Lumbar  region, — Limited,  superiorly,  by  the  dorsal  surface  of 
the  thorax,  inferiorly  by  the  posterior  portion  of  the  hypogastric 
circle,  and,  laterally,  by  the  flanks,  this  region  is  larger  in  its 
centre  than  laterally,  in  consequence  of  the  approximation 
of  the  crest  of  the  ilium  and  last  rib.  Its  concavity,  but 
little  marked  in  infancy,  more  visible  in  individuals  who  are  in 
the  habit  of  keeping  the  chest  and  pelvis  considerably  thrown 
backwards,  augments  among  pregnant  women.  When  we  lie 
on  our  backs,  this  concavity  is  effaced,  but  reappears  im- 
mediately upon  our  resuming  the  upright  position. 

Having  a  direct  tendency  to  approximate  or  prolong  the 
axis  of  the  trunk  from  that  of  the  abdomen,  these  variations 
must  have  some  influence  on  the  mechanism  of  labour,  and  the 
formation  of  herniae.  In  the  former  case,  the  viscera  push 
against  the  umbilicus  or  iliac  fossae,  and  tend  to  escape  from  the 
cavity  of  the  abdomen,  whilst,  in  the  latter,  they  are,  more 
especially,  rolled  towards  the  pelvis. 

A  fissure,  increasing  in  depth  as  it  approaches  the  sacrum, 
occupies  the  median  line  of  the  loins,  corresponding  to  the 
spinous  processes  of  the  vertebrae.  Prolonging  that  of  the 
dorsal  region,  better  marked  in  the  upright  position,  and  in 
muscular  or  fat  subjects,  it  makes  the  spine  appear  more  deeply 
seated.  Among  children,  and  old  persons,  when  the  chest  is 
inclined  towards  the  pelvis,  and  in  thin  individuals,  it  scarcely 
exists,  and  then  the  spinous  processes  project  considerably.  Ex- 
ternally, are  two  prominences,  susceptible  of  the  same  variations 
as  the  median  fissure.  Superiorly,  close  to  the  flank,  we  may 
easily  feel  the  twelfth  rib,  and,  inferiorly,  the  projecting  portion 
of  the  crest  of  the  ilium. 
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This  is  the  part  of  the  body  where  the  skin  is  thickest.  *  In 
other  respects,  it  resembles  that  of  the  back,  from  which  it  differs 
merely  in  having  a  few  transverse  wrinkles,  depending  on  the 
motions  of  the  trunk. 

The  subcutaneous  layer f  consisting,  over  the  sides,  of  la- 
mellae, filaments,  fat,  and  vessels,  compact  and  fibrous  over 
the  median  line,  unites  the  skin  firmly  to  the  supra-spinal 
ligaments,  whilst,  externally,  the  integuments  and  aponeurosis 
have  but  slight  adherence.  Thus,  abscesses  rarely  occur  in 
the  median  line ;  and,  moreover,  when  they  form  on  both 
sides  at  once,  they  do  not  communicate,  but,  on  the  contrary, 
extend  towards  the  flanks. 

The  first  aponeurotic  layer  of  the  loins,  attached  to  the  pos- 
terior fourth  of  the  crest  of  the  ilium,  and  to  the  spines  of  the 
vertebrae,  gives  origin,  by  its  superior  margin,  to  the  fascia  of 
the  latissimus  dorsi.  That  of  the  serratus  posticus  inferior,  also, 
detaches  itself  in  the  same  direction.  Externally,  it  plunges  into 
the  cavities  of  the  flank,  assisting  in  forming  the  fascia  of  the 
transversalis  muscle. 

Destined  to  convert  the  spinal  fossae  into  a  canal,  this  aponeu- 
rosis firmly  binds  down  the  longissimus  dorsi  and  sacro-lumba- 
lis  muscles.  It  is  exceedingly  thick,  its  fibres  interlacing  in  all 
directions,  and  is,  consequently,  rarely  torn  by  the  efforts  of  the 
muscles.  Its  extensibility  is  very  limited,  which  favours,  in  a 
great  degree,  the  action  of  the  subjacent  muscles,  by  keeping 
them  firmly  pressed  down  during  their  contractions. 

The  second  aponeurosis,  arising  from  the  apices  of  the  trans- 
verse processes,  by  as  many  slips,  which,  enlarging,  blend  with 
one  another  before  they  emerge  from  between  the  quadratus 
lumborum  and  sacro-spinal  muscles,  allows  the  transit  of  morbid 
fluids,  from  the  cavity  of  the  abdomen  to  the  vertebral  fossae. 
Externally,  this  aponeurosis  unites  completely  with  the  preced- 
ing; superiorly,  it  is  attached  to  the  last  rib,  and  joins  the 
third  layer. 

This  latter,  much  thinner  than  the  other  two,  is  continuous, 
superiorly,  with  the  ligamentum  arcuatum  of  the  diaphragm,  and, 
inferiorly,  with  the  iliolumbar  ligament.  Simply  cellular,  be- 
tween the  psoas  muscle  and  base  of  the  transverse  processes,  it 
is  not  really  distinct  until  it  reaches  the  front  of  the  quadratus 
lumborum,  external  to  which  it  unites  with  the  middle  layer. 

When  pus  forms,  primitively,  in  the  substance  of  the  fleshy 
mass  of  the  sacro-spinal  and  quadratus  lumborum  muscles,  when 
*  it  proceeds  from  disease  in  the  vertebrae  or  soft  parts,  it  runs  in 
preference  towards  the  abdominal  cavity.  The  extreme  density 
of  the  posterior,  the  inequalities  of  the  middle,  and  the  limit  of 
the  anterior  layer,  which  are  the  anatomical  causes  of  this  ten- 
dency, show  why  abscesses,  occurring  in  this  region,  spread  so 
often  into  the  pelvis  or  groin,  and  so  rarely  towards  the  nates, 
or  beneath  the  kidnies. 
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Muscles. — The  sacrospinal  is  the  largest  and  strongest.  All 
the  fasciculi,  entering  into  its  composition  in  the  back,  are,  we 
may  say,  blended  here,  justifying  the  term  common  mass.  It 
comprehends  the  sacro-lumbalis,  longissimus  dorsi,  and  semi- 
spinales  muscles,  and  is  enclosed  in  a  complete  sheath,  formed, 
posteriorly,  by  the  posterior  layer  of  the  aponeurosis,  ante- 
riorly, by  the  middle  layer  or  posterior  surfaces  of  the  transverse 
processes,  and,  internally,  by  the  spinous  processes.  This  mass 
is  long  and  very  powerful,  acting  as  a  lever  upon  the  vertebral 
column,  and  upon  each  vertebra  in  particular.  Its  external  por- 
tion, inserted  on  the  ribs,  near  their  angles,  acts  equally  upon  these 
bones.  In  the  vertical  position,  during  walking,  running, 
dancing,  or  carrying  loads,  the  equilibrium  almost  entirely  de- 
pends upon  it.  Thus,  when  fatigued,  we  feel  a  painful  weight 
in  this  region.  It  would  also  seem  that  the  sufferings  expe- 
rienced in  the  kidnies,  after  great  and  continued  fatigue,  often 
depend  upon  irritation  or  rupture  of  its  fibres.  Lumbago,  also, 
frequently  occurs  here,  producing  severe  pain  on  the  slightest 
movement  of  the  body. 

The  quadratus  lumborum  lies,  on  the  one  hand,  between  the 
last  rib,  the  crest  of  the  ilium,  and  ilio-lumbar  ligament,  and,  on 
the  other,  between  the  origin  of  the  aponeurosis  of  the  transver- 
sal is,  and  the  processes  in  front  of  which  it  is  situated.  Covered 
by  a  thin  fibrous  membrane,  it  is  separated  from  the  kidney  and 
colon  by  a  quantity  of  fat.  It  is,  consequently,  sheathed,  ante- 
riorly, as  the  sacro-spinal  is  posteriorly,  and  acts,  principally,  in 
fixing  the  chest  to  maintain  its  equilibrum,  or,  rather,  to  counter- 
balance the  action  of  the  scaleni  during  inspiration. 

The  inter-transversales,  stronger  than  those  of  the  cervical  re- 
gion, are  placed  between  the  two  preceding  masses,  and  traversed 
by  the  posterior  branches  of  lumbar  arteries  and  nerves. 

The  inter-spinales  are  almost  blended  with  the  sacro-spinal, 
and  the  psoas  muscles  appertain  to  the  abdominal  cavity. 

Arteries. — The  last  intercostal,  the  four  or  five  lumbar,  and 
the  ascending  branch  of  the  ilio-lumbar,  are  found  in  this  region. 
Some  branches  of  the  external  iliac  and  epigastric,  also,  supply 
this  part.  The  intercostal  soon  leaves  the  twelfth  rib,  running 
obliquely,  across  the  anterior  surface  of  the  quadratus  lumborum, 
to  the  transversalis.  The  lumbar  emerge  from  below  the  psoas, 
and  pass  transversely  towards  the  same  parts,  each  giving  off 
three  principal  branches,  opposite  the  inter-transverse  spaces. 
One  penetrates  the  spinal  canal,  through  the  interspinal  foramen, 
and  supplies  the  membranes  of  the  cord.  Another,  running 
backwards,  divides  and  sub-divides  among  the  fleshy  fibres,  and 
terminates  in  the  subcutaneous  layer.  The  third,  lying  behind 
the  great  sympathetic  and  spinal  nerves,  supplies  the  fat  and 
cellular  tissue  surrounding  the  kidney,  but  not  the  substance  of 
this  organ;  it,  also,  gives  some  branches  to  the  quadratus  lumbo- 
rum, external  to  which  it  terminates,  in  the  abdominal  muscles, 
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In  consequence  of  this  arrangement,  hemorrhage  need  not  be 
feared  in  operations,  unless  we  penetrate  beyond  the  quadratus 
lumborum  muscle,  and  then  not  so  much  when  the  incision  is 
made  in  the  transverse  as  in  the  vertical  direction. 

The  veins  are  larger  than  the  arteries,  communicating  freely 
with  the  plexus,  extending  along  the  anterior  wall  of  the  verte- 
bral column.  If  injected,  through  the  iliac  or  cava  vein,  the 
fluid  runs  into  the  veins  superior  to  this  region. 

The  superficial  lymphatics  are  continuous  with  those  of  the 
surrounding  regions.  The  deep-seated,  on  the  contrary,  run 
principally  to  the  mesenteric  glands,  and  those  at  the  side  of 
the  spine.  Thus,  blisters,  moxas,  or  inflammation  of  the  lumbar 
region,  may  be  succeeded  by  swelling  of  the  glands,  of  the  axilla, 
neck,  and  also  of  the  groin ;  whilst  deep-seated  abscess,  or  dis- 
organisation of  the  inter-muscular  cellular  tissue,  cause  disease  of 
the  mesenteric  glands. 

Nerves. — The  whole  of  the  lumbar  plexus  is  here  situated ; 
but,  being  enveloped  in  the  psoas  muscle,  we  will  defer  its  ex- 
amination until  we  come  to  the  interior  of  the  abdomen,  only 
remarking,  that  the  last  intercostal  and  two  first  branches  of  the 
plexus  run  to  the  sides,  over  the  anterior  surface  of  the  quadra- 
tus lumborum.  The  posterior  branches  of  the  spinal  nerves, 
the  only  ones  ramifying  in  the  muscles,  proceed,  in  a  similar 
manner,  to  the  corresponding  intercostals.  Finally,  most  of 
their  branches  ramify  freely  in  the  subcutaneous  layer,  retain- 
ing a  considerable  degree  of  magnitude  up  to  their  termination 
in  the  skin. 

Lamellous,  elastic,  and  frequently  enclosing  a  considerable 
quantity  of  fat,  between  the  peritoneum  and  muscles,  the  cellular 
tissue  here  constitutes  a  thick  layer,  continuous  with  the  cellular 
tissue,  investing  the  anterior  of  the  spine  and  iliac  fossa,  and  is 
frequently  the  seat  of  inflammation.  Suppuration,  confined,  as 
it  were,  over  the  sides  by  the  adhesion  of  the  peritoneum  to  the 
transversalis  muscle  or  its  aponeurosis,  may  easily  burrow  to- 
wards the  pelvis  or  thorax.  The  same  element,  in  the  sheath  of 
the  quadratus  lumborum  muscle,  scarcely  ever  encloses  fat.  Very 
fine,  and  communicating  in  front  with  the  preceding  layer,  be- 
tween the  attachments  of  the  muscles,  especially  near  the  last 
rib,  abscesses  formed  in  one  of  these  situations  may  extend  into 
the  other.  That  enclosed  in  the  sacro-spinal  canal,  occasionally, 
presents  fat  in  front  of  the  posterior  lamina  of  the  aponeurosis. 
Several  of  its  filaments,  also,  traverse  this  membrane,  to  unite 
with  the  subcutaneous  layer.  Between  the  fleshy  fibres,  it  is 
delicate,  in  small  quantity,  and  close  to  the  rib  ;  all  its  layers 
blend  to  become  continuous  with  the  cellular  tissue  of  the  exca- 
vation of  the  flank. 

The  skeleton  comprises  the  five  inferior  vertebrae  and  their  liga- 
ments. The  bodies  of  these  bones,  thicker  as  they  descend, 
especially  in  front,  there  cause  considerable  convexity.  The 
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cartilages,  exceedingly  strong,  present  the  same  disposition ;  they 
are  so  intimately  united,  that  the  bones  will  break  ere  they 
yield.  The  spinous  processes  are  short,  but  large  and  horizontal, 
allowing  the  trunk  to  be  carried  very  far  backwards.  The  inter- 
spinal ligaments,  uniting  them,  and  filling  their  intervals,  are 
quadrilateral,  very  strong,  and  yellow.  The  supra-spinal  is,  also, 
thicker  here  than  in  any  other  point  of  the  column.  The  trans- 
verse processes,  thin,  horizontal,  and  wide  apart,  have  been  com- 
pared to  the  ribs,  and,  in  their  turn,  allow  of  very  extended 
lateral  inclination.  These  different  characters  are  all  favourable 
to  motion,  which  is  enjoyed  to  a  much  greater  extent  in  the 
lumbar,  than  in  any  other  region  of  the  spine. 

The  articular  processes,  in  part  performing  the  functions  of 
the  transverse,  are  placed  perpendicularly  ;  the  inferior  look  out- 
wards, and  are  very  close  to  each  other.  The  superior,  more 
separated,  look  inwards,  presenting,  posteriorly,  a  prominent  tu- 
bercle, upon  which  the  tendons  of  the  semi-spinalis  muscles  are 
attached,  instead  of  arising,  as  in  the  dorsal  region,  from  the 
transverse  processes.  Hence  these  facettes  are  wedged  one  into 
the  other,  in  such  a  manner,  that  they  cannot  slide  in  any  direc- 
tion ;  and,  notwithstanding  the  free  motion  of  the  vertebral 
column,  their  luxations  are  impossible,  unless  combined  with 
fracture. 

The  lamina  are  short,  thick,  and  broad;  but  those  of  one  ver- 
tebra do  not  recline  on  those  of  another.  Their  horizontal  posi- 
tion gives  the  yellow  ligament  the  form  of  a  square,  and  allows 
of  its  being  seen,  externally,  to  a  certain  extent.  Thus,  the 
point  of  an  instrument,  introduced  perpendicularly  to  the  axis  of 
the  body,  would  penetrate  the  spinal  canal,  without  touching 
the  bone. 

The  spinal  canal  is  triangular,  rather  than  round.  The  cellular 
tissue  and  fat  are  very  abundant.  Between  the  dura  mater  and 
the  vertebrae  the  veins  are  very  large,  forming  a  complicated 
plexus ;  they  run  into  the  lumbar  veins.  The  marrow  terminates 
opposite  the  second  vertebra  ;  more  inferiorly,  we  merely  find 
nervous  cords,  enveloped  in  their  neurilemmata,  forming  a  fasci- 
culus, commonly  termed  cauda  equina.  These  are  the  nerves 
which  supply  the  lower  extremities.  Several  of  these  ascending 
as  far  as  the  ninth  vertebra,  injury  of  the  spinal  marrow,  in  the 
upper  part  of  the  lumbar  region,  is  not  always  followed  by  para- 
plegia. From  the  preceding  remarks,  we  observe,  that  if  the 
portion  of  the  spine,  destined  to  protect  the  nervous  system,  is 
no  longer  sheltered  by  the  ribs,  it  is,  in  lieu,  sustained,  against 
external  injury,  by  its  curvature,  and  the  thick  mass  of  muscles 
surrounding  it.  Being  filled  by  so  many  vessels  and  arteries, 
presenting  such  a  large  areola,  of  so  spongy  a  texture,  and  sur- 
rounded by  so  much  cellular  tissue,  and  such  large  ligaments, 
the  vertebras  here  present  a  degree  of  vitality,  not  met  with  in 
either  of  the  other  regions.  This,  in  addition  to  the  continued 
p  2 
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motion  of  the  part,  sufficiently  accounts  for  the  frequency  of 
caries,  inflammations,  &c.  observed  here. 

In  recalling  what  has  been  said  of  the  posterior  regions  of  the 
chest  and  neck,  we  shall  not  fail  to  remark,  that  the  bodies  of 
the  vertebrae  are  more  prolonged  from  their  processes,  as  they 
approach  the  sacrum ;  whence  it  results,  that  the  spinal  canal, 
drawn  forwards,  is  much  more  difficult  to  attain  than  more  su- 
periorly. In  the  dorsal  region  the  transverse  processes  are 
directed  strongly  backwards ;  but  as  these  eminences  are,  at  the 
same  time,  very  long,  the  vertebral  fossa?  appear  deeper  and 
broader.  By  these  means,  the  laminae  of  the  bones  of  the  spine 
are  less  apparent,  and  seem  to  be  beyond  the  reach  of  an 
instrument. 

Hypogastric  circle. — This  does  not  admit  of  the  same  division 
as  the  preceding.  Its  posterior  half,  divided  into  gluteal  and 
sacral  regions,  belongs  to  the  pelvis.  Here  we  shall  only 
examine  its  anterior  division,  limited,  inferiorly,  by  a  semicir- 
cular line,  which,  proceeding  from  the  spine  of  the  ilium  on 
one  side,  passes  over  the  symphysis  pubis  to  the  same  point  on 
the  opposite.  Its  middle  portion  is  the  hypogastric  region,  and 
its  sides  the  iliac. 

Hypogastric  region. — Externally,  in  fat  subjects,  the  hypo- 
gastrium  occasionally  presents  a  transverse  fissure,  above  the 
mons  veneris,  with  which  it  is  continuous  inferiorly.  In  the 
median  line,  the  groove,  described  in  the  superior  regions  of  the 
abdomen,  no  longer  exists.  In  pregnant  women,  it  is,  at  first, 
the  only  point  where  the  abdomen  enlarges,  ascending  and 
projecting  forwards ;  and  we  frequently  remark,  in  those  who 
have  borne  several  children,  as  among  all  fat  persons,  a  fold 
overhanging  the  mons. 

Skin. — In  man,  it  is  covered  by  a  considerable  quantity  of 
hair,  especially  below.  During  pregnancy,  the  median  line  is 
often  marke  d  by  a  brown  streak,  sometimes  prolonged  as  far 
as  the  xyphoid  appendix.  Wherever  there  is  hair,  follicles  are 
abundant,  and,  consequently,  the  sebaceous  matter  is  secreted 
freely.  The  skin  of  this  region,  smooth,  white,  and  delicate  in 
young  girls,  becomes  brown  and  corrugated  with  age.  Its  sur- 
face is  marked  by  numerous  wrinkles  and  folds,  in  women  who 
have  borne  children,  after  ascites,  and  all  diseases  causing  con- 
siderable and  continued  extension  of  the  abdominal  parietes. 

The  subcutaneous  layer,  thick  inferiorly,  there  forms  a  very  elastic 
cushion  in  fat  individuals,  and  appears  to  arise  from  the  linea 
alba,  assisting  in  the  formation  of  the  fascia  superficialis.  Large 
abscesses  may  occur  here,  in  consequence  of  its  great  thickness. 
This  abundance  of  the  subcutaneous  cellular  tissue  being  very 
favourable  to  the  establishment  of  profuse  artificial  suppuration, 
gave  the  idea  of  applying  setons  in  chronic  affections  of  the 
bladder. 

The  aponeurosis  requires  an  especial  examination.    The  apo- 
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neurosis  of  the  external  oblique,  arriving  at  the  outer  border 
of  the  rectus,  splits,  to  invest  the  pyramidalis.  If  there  is  only 
one  thin  process  behind  the  rectus,  it  does  not  arise  from  the 
posterior  layer,  common  to  the  internal  oblique  and  transver- 
salis,  being  placed  anteriorly,  but  from  its  not  descending  the 
whole  length  posteriorly.  Thus,  at  this  spot,  the  rectus  is  only 
separated  from  the  peritoneum  by  the  fascia?  transversalis  and 
propria. 

The  linea  alba  is  generally  thicker  and  more  contracted  as  it 
approaches  the  pubes,  but  during  pregnancy  it  becomes  thinner 
and  much  broader.  Its  fibres  often  unravel,  the  peritoneum, 
then  being  separated  from  the  skin  merely  by  the  subcutaneous 
layer;  so  that,  in  subsequent  pregnancies,  the  uterus  may  turn 
over  the  pubes,  almost  entirely  leaving  the  pelvis ;  producing  an 
enormous  ventral  hernia.  Sennert  relates  two  remarkable  cases 
of  this  nature,  and  Rousset  and  Ruysch,  each,  another. 

Thus,,  in  the  superior  operation  for  lithotomy,  a  considerable 
thickness  of  parts  must  be  traversed,  besides  the  difficulty  of 
reaching  precisely  the  linea  alba,  in  consequence  of  the  muscles. 
M.  Boudens  recommends  incising  a  little  outwards,  as  practised 
by  Roussit  and  others.  In  the  caesarian  operation,  on  the  con- 
trary, the  parts  to  be  divided  are  reduced  to  the  skin,  a  simple 
fold  of  subcutaneous  tissue,  and  the  aponeurosis,  not  thicker 
here  than  laterally. 

Muscles. — The  pyramidalis  is  frequently  wanting,  sometimes 
double,  even  treble,  on  one  or  both  sides,  and  so  close  to  its 
fellow,  that  there  is  only  a  mere  fibrous  interstice  between  them. 
It  is  also,  occasionally,  larger  on  one  side  than  the  other,  and 
cannot  always  be  avoided  in  puncturing  the  bladder.  It  acts  as 
an  extension  of  the  abdominal  aponeurosis.  Enclosed  in  a  com- 
plete fibrous  sheath,  its  contraction  is  quite  independent  of  the 
recti  muscles,  and  its  extremely  variable  thickness  is  incon- 
venient in  the  supra-pubic  operation  for  lithotomy. 

The  rectus,  not  differing,  at  first,  from  the  same  muscle  in 
the  umbilical  region,  is,  inferiorly,  transformed  into  a  flattened 
tendon,  above  two  inches  broad,  becoming  thin  in  its  centre, 
being,  as  it  were,  before  it  is  inserted  into  the  bones,  divided 
into  two  bands,  between  which  the  viscera  might  protrude.  Its 
internal  border,  free,  or  confounded  with  the  linea  alba  in  front, 
is  prolonged,  from  that  of  the  opposite  side,  posteriorly,  by  a 
small  triangular  fossa,  the  base  of  which  corresponds  to  the 
symphysis  pubis,  filled  by  very  loose  cellular  tissue. 

The  external,  thinner,  appears  to  merge  into  cellular  tissue, 
continuous  with  the  internal  portion  of  the  fascia  transversalis. 
Its  transverse  division  would  be  more  dangerous  here  than 
higher,  as  it  is,  we  may  say,  the  only  one  which  can  act  on  the 
pelvis  ;  whilst,  in  the  epigastric  or  umbilical  regions,  the  large 
muscles  would,  in  part,  supply  its  place.  As  it  is  at  the  lower 
portion  of  the  abdomen  that  there  is  most  pressure  on  the 
r  3 
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viscera,  if  we  did  not  approach  the  extremities  as  nearly  as 
possible,  its  retraction  would  not  fail  to  leave  a  very  weak  cica- 
trix, liable  to  yield  on  the  slightest  motion.  It  occasionally  con- 
tracts so  violently  during  the  superior  operation  for  lithotomy, 
that  it  is  necessary  to  cut  its  internal  margin  transversely;  and 
certain  authors  have  even  gone  so  far  as  to  make  this  a  precept 
in  all  cases. 

Arteries. — Some  cutaneous  branches  ramify  in  the  subcuta- 
neous layer.  Branches  of  the  external  iliac  are  found,  supe- 
riorly, with  the  epigastric.  Having  wound  round  the  cord,  the 
epigastric,  passing  between  the  peritoneum  and  fascia  transver- 
sal is,  arrives  at  the  external  border  of  the  rectus,  behind  which 
it  runs,  at  about  two  inches  above  the  pubes,  and  continues 
ascending  to  the  umbilicus,  following  the  course  of  the  fleshy 
fibres.  The  internal  branches  are  nearly  double  the  size  of  the 
external ;  they  are  all  transverse,  and  the  greater  portion  ramify 
in  the  rectus  muscle,  forming  numerous  anastomoses  on  the 
median  line. 

We,  consequently,  run  no  risk  of  injuring  the  arteries,  unless 
we  penetrate  beneath  the  recti ;  and  even  then,  if  the  incisions 
are  parallel,  or  slightly  oblique,  we  only  wound  the  secondary 
branches ;  an  accident  of  less  importance,  the  nearer  it  occurs  to 
the  median  line.  If  the  incision  is  transverse,  we  still  avoid 
the  trunk  of  the  epigastric,  by  cutting  open  the  union  of  the  ex- 
ternal with  the  two  internal  thirds  of  the  muscle  at  its  upper 
part,  and  directly  outwards,  when  about  two  or  three  inches 
above  the  pelvis. 

Its  relations  do  not  change.  When,  during  pregnancy,  or 
ascites,  this  artery  runs  more  or  less  externally,  this  depends 
upon  the  linea  alba,  at  these  periods,  acquiring  a  breadth  of  one, 
two,  three,  and  even  four  inches,  between  the  recti  muscles,  now 
become  membraniform  ;  thus,  to  leave  the  artery  internal,  we 
should  cut  very  far,  on  the  side ;  and,  external,  the  large 
branches,  running  from  it,  would  nearly  always  be  cut  across. 
The  ascending  branch  of  the  external  pudenda  would  lead  to 
inconvenience  in  operations,  when,  as  it  sometimes  happens, 
it  has  become  much  enlarged. 

Veins. — We  find  a  certain  number  beneath  the  skin,  exceeding, 
considerably,  the  size  of  the  corresponding  arteries  during  preg- 
nancy, and  when  the  circulation  is,  from  any  cause,  interrupted 
in  the  large  abdominal  trunks.  We  also  possess  some  facts, 
proving  that  they  are  susceptible  of  becoming  varicose.  In  the 
preparation  which  I  have  already  mentioned,  in  speaking  of  the 
umbilicus,  they  had  acquired  the  size  of  my  little  finger,  and 
formed  a  plexus  beneath  the  thinned  integuments.  The  slightest 
incision  on  the  hypogastrium  would,  necessarily,  have  been  fol- 
lowed by  considerable  hemorrhage. 

The  epigastric,  two  in  number,  one  internal,  the  other  exter- 
nal to  each  artery,  and  nearer  than  the  latter  to  the  peritoneum, 
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are  so  disposed  as  to  be  sufficiently  compressed  by  the  uterus, 
during  pregnancy,  to  prevent  the  course  of  blood,  and  produce 
swelling. 

The  superficial  layer  of  lymphatics  pass  into  the  subcutaneous 
glands  of  the  groin.  Those  of  the  deep  layer  all  descend  into 
the  pelvis,  whence  it  results,  that  to  act;  on  inguinal  bubos,  we 
should  apply  the  mercurial  frictions  on  the  skin  of  the  hypogas- 
trium, and  that  the  diseases  of  this  latter  region  may  be  con- 
veyed to  the  groin,  whilst  inflammation  and  deep-seated  abscess 
re-act  on  the  abdominal  glands. 

Nerves. — These,  very  few  in  number,  very  fine,  and  scarcely 
distinct,  come  from  the  lumbar  plexus  and  last  intercostal. 

Beneath  the  skin,  the  cellular  tissue  forms,  as  we  have  seen,  a 
very  thick  layer,  which,  continuous  uninterruptedly  with  that  of 
the  surrounding  regions,  allows  deposits  to  spread  from  one 
point  to  another,  at  the  same  time  that  its  density,  its  areolar 
and  filamentous  disposition,  cause  abscesses  to  remain  circum- 
scribed, and  effusions  of  blood  to  assume  the  form  of  abscess. 
Hence,  morbid  collections  should  be  opened  early. 

The  cellular  tissue,  in  the  sheath  of  the  pyramidalis,  may  be- 
come the  seat  of  inflammation,  or  abscess,  without  the  surround- 
ing parts  participating  in  the  mischief.  In  the  canal  of  the 
rectus  muscle,  it  forms  two  layers,  one  anterior,  the  other  pos- 
terior, communicating  with  the  former  only  at  the  upper  part  of 
the  region,  finally  descending  into  the  pelvis.  The  continuity 
of  these  two  layers,  differing  so  much  from  each  other,  is  a  fact 
which  should  not  be  forgotten,  as  it  shows  the  danger  of  sub- 
aponeurotic suppurations  of  the  hypogastrium,  by  explaining 
their  passage  to  the  side  of  the  pelvis.  A  large  abscess  of  this 
nature  opened  into  the  bladder  in  a  patient,  whom  I  attended 
in  1836  ;  in  another,  the  collection  escaped  from  the  pelvis  across 
the  hypogastrium. 

Posteriorly,  and  on  the  median  line,  the  cellular  tissue  is  still 
more  abundant.  Its  lamellae  are  much  separated.  It  fills  the 
small  fossa,  perceived  between  the  recti  muscles  above  the  pubes, 
and  which  disappears  during  pregnancy.  The  border  of  the 
pelvis  is  thus  rendered  more  prominent  internally,  and  in  the 
delivery  of  an  infant  by  the  feet,  having  its  face  directed  forwards, 
the  chin  may  catch  and  arrest  its  progress.  Corresponding  to 
the  bladder  when  distended,  the  tissue  is  the  point  of  com- 
mencement of  inflammation  and  infiltrations,  succeeding  litho- 
tomy, cr  puncture,  performed  in  the  hypogastric  region.  The 
fat,  separating  it  from  the  peritoneum,  is  also  an  object  of  the 
greatest  importance  in  these  operations. 

Iliac  region. — This  region  varies  but  little.  In  thin  subjects 
it  is  generally  excavated.  Poupart's  ligament  then  forms  a  very 
distinct  border.  Pregnancy,  fat,  and  diseases  distending  the 
abdominal  parietes,  on  the  contrary,  increase  its  prominence 
p  4 
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forwards.  It  frequently  presents  a  species  of  pad,  descending 
as  far  as  the  groin. 

The  skin  does  not  enclose  so  many  sebaceous  follicles,  is  not 
covered  by  so  many  hairs,  neither  does  it  offer  the  same  den- 
sity, thickness,  nor  adherences  as  in  the  hypogastrium. 

Subcutaneous  layer. — This  layer  has  become,  in  our  days,  an 
object  of  peculiar  attention.  Its  anterior  portion,  cribriform, 
always  passing  in  front  of  the  crural  arch,  without  adhering 
thereto,  unites  with  that  of  the  thigh.  Its  posterior,  or  deep 
lamellae,  sometimes  very  dense,  occasionally  thin,  present  the 
character  of  an  aponeurosis.  It  is  this  layer  which  Scarpa  - 
indicated  under  the  name  of  fibrous  expansion  of  the  fascia 
lata,  that  Camper  had  already  described,  and  which  is  univer- 
sally known  as  the  fascia  saperficialis. 

When  in  its  passage,  in  front  of  the  crural  arch,  it  unites, 
but  in  a  less  degree  than  described  by  Colles  *;  it  is  below  that 
it  appears  to  be  attached,  curving,  so  as  to  form  a  fossa,  con- 
cave superiorly,  and  continuous  with  Gimbernat's  ligament;  and 
divided,  by  M.  Manec,  into  two  portions,  one  for  the  groin  and 
crural  arch,  the  other  for  the  abdomen.  Its  continuity  over  the 
ring  and  in  the  scrotum,  its  adhesion  beneath  Poupart's  liga- 
ment, explain  why,  after  castration,  or  the  operation  for  hernia, 
inflammation  or  suppuration  is  commonly  diffused,  extending 
nearly  always  upwards,  towards  the  side  or  flank,  rather  than 
towards  the  thigh. 

The  aponeurosis  of  the  external  oblique,  strongest  here,  is  sil- 
very, opaque,  almost  concealing  the  colour  of  the  muscular 
tissue.  Of  its  two  orders  of  fibres,  one  oblique,  downwards  and 
inwards,  commonly  represents,  more  or  less  distinct  bands,  more 
separated  internally  than  externally,  and  exposing  the  fibres  of 
the  internal  oblique  between  them.  This  separation  weakens 
the  aponeurosis  sufficiently  for  the  viscera,  pushed  by  the  dia- 
phragm, to  form  an  oblong  tumour  above  the  groin,  which  may 
be  ranged  in  the  class  of  ventral  herniae,  but  must  not  be  con- 
founded with  those  of  the  inguinal  region. 

Pouparfs  ligament. — The  fasciculus,  extending  from  the  an- 
terior superior  spinous  process  of  the  ilium  to  the  tubercle  of 
the  pubes,  and  which  may  be  termed  the  ilio -pubic  band  of  the 
external  oblique,  is  known  as  the  crural  arch,  or  ligament  of 

*  This  difference  of  opinion,  between  Messrs.  Velpeau  and  Colles,  appears  to  me 
to  arise  from  their  having  overlooked  the  circumstance,  of  the  fascia  superficialis  con- 
sisting  of  two  layers  at  this  point.  When  the  integuments  are  reflected,  we  expose 
the  anterior  layer  of  the  superficial  fascia,  continuous  with  that  covering  the  thigh, 
and  adhering  but  loosely  to  Poupart's  ligament  in  its  passage  over  it.  If  this  be 
raised,  we  come  down  upon  the  posterior  layer,  a  thin,  clear  membrane,  composed  of 
condensed  cellular  tissue,  adhering  firmly  to  the  ligament.  An  excellent  and  recent 
description  of  this  fascia  is  given  by  Dr.  Todd,  in  the  Cyclopaedia  of  Anatomy,  I, 
therefore,  cannot  do  better  than  refer  mv  readers  to  the  article,  Abdomen,  in  that 
work — H.  H. 
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Poupart  or  Fallopius.  That  it  may  be  conveniently  studied,  we 
will  consider  it  as  possessing  three  margins;  the  inferior  or 
femoral,  continuous  with  the  superficial  division  of  the  fascia 
lata.  The  principal  portion  of  the  external  fascia  falls  obliquely 
upon  the  superior,  at  about  two  inches  or  an  inch  and  a  half 
from  the  symphysis  pubis.  The  internal  fibres  of  the  aponeu- 
rosis leave  this  latter  border  to  run  and  be  inserted  in  front  of 
the  symphysis,  interlacing  with  similar  fibres  from  the  opposite 
side,  forming  a  triangular  opening,  which  constitutes  the  ring  or 
external  orifice  of  the  inguinal  canal*  The  band,  circumscribing 
this  opening,  superiorly  and  internally,  is  called  the  internal  an- 
terior, or  superior  pillar  of  the  ring;  diat  forming  its  inferior 
border,  the  external  posterior,  or  inferior  pillar. 

The  third  border  of  Poupart's  ligament  is  the  posterior  or 
iliac.  It  is  this  which  gives  attachment  to  the  fascia  transver- 
salis.  Externally  it  is,  as  it  were,  confounded  with  the  pre- 
ceding, but,  in  separating  from  the  spine  of  the  ilium,  it  leaves 
a  gutter  between  them,  wider  and  deeper  as  it  approaches  the 
ring,  and  in  which  is  found  a  portion  of  the  internal  oblique 
muscle. 

The  transverse  fibres,  or  those  of  the  second  order,  of  the 
aponeurosis  of  the  external  oblique,  few  in  number,  are  so 
arranged,  that  without  them  the  preceding  would  form  merely 
a  web,  whilst,  by  their  assistance,  we  have  a  complete  mem- 
brane, similar  to  those  which  have  already  been  described  in 
the  epigastric  and  umbilical  regions.  The  direction  of  these 
fibres  is  obliquely,  from  within  outwards,  diminishing  in  num- 
ber as  they  descend,  and  almost  lost  in  the  cellido-fibrous  mem- 
brane covering  them. 

Less  marked  in  children  and  females,  they  are  much  more 
developed  in  man,  and  always  visible  as  they  approach  the  ring 
or  space  between  its  pillars,  considerably  contracting  this  open- 
ing by  covering  its  external  or  superior  angle.f  These  become 
blended  with  a  fascia,  which  will  be  described  hereafter,  as  fur- 
nishing a  covering  to  the  cord.    Finally,  I  must  observe,  in 

*  The  student  generally  finds  great  difficulty  in  reconciling  the  terms  internal 
and  external  rings  with  their  relative  situations,  and  for  the  following  reasons.  In 
the  commencement  of  his  studies,  he  is  directed  to  regard  an  imaginary  line,  which 
would  pass  from  the  centre  of  the  cranium,  and  terminate  between  the  feet,  dividing 
the  body  into  two  lateral  halves,  as  the  median  line,  or  point  to  which  all  the  parts 
composing  the  body  are  in  such  relation,  that  those  nearest  are  termed  internal, 
whilst  the  more  remote  are  external.  But  when  he  arrives  at  the  study  of  hernia, 
he  finds  that  this  arrangement  no  longer  exists ;  that,  in  fact,  without  any  feasible 
reason,  the  part  close  to  the  linea  alba,  and,  consequently,  near  the  median  line,  is 
described  as  external  to  another,  situated  midway  between  the  anterior  superior  spine 
of  the  ilium  and  crest  of  the  pubes,  and,  consequently,  from  an  inch  and  a  half  to  two 
inches  external  to  it.  All  these  difficulties  would  vanish  if  these  rings  were  de- 
scribed and  considered,  the  former  as  the  anterior  and  internal,  and  the  latter  the 
posterior  and  external.  The  reason  given,  by  some  authors,  for  the  present  terms , 
namely,  the  position  of  the  epigastric  artery  between  the  two,  ought,  in  my  opinion, 
to  have  reversed  them. — H.  H. 

f  These  arc  the  inter-columnar  bands.,  giving  off  the  fascia  of  that  name.  H.  H. 
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anticipation,  that  Poupart's  ligament  belongs  neither  to  the 
former  nor  latter,  as  is  generally  supposed,  but  that,  although 
united,  they  are,  in  point  of  fact,  distinct,  as  we  shall  perceive  in 
the  inguinal  region. 

The  fascia  transversalis,  thus  named  by  Sir  A.  Cooper,  and 
described  more  minutely  by  J.  Cloquet*,  arises  from  the  iliac 
portion  of  Poupart's  ligament,  which  it  prolongs,  at  first,  be- 
tween the  internal  oblique  and  peritoneum,  subsequently  be- 
tween the  latter  and  transversalis  muscle.  It  also  arises  from 
the  internal  border  of  the  iliac  crest,  and  forms  the  same  rela- 
tions with  the  quadratus  lumborum.  Inferiorly,  it  becomes  more 
and  more  isolated,  and  appears  to  replace  the  aponeurosis  of  the 
transversalis  muscle,  as  it  is  principally  here  that  it  assumes  the 
aponeurotic  character.  Superiorly  and  externally  to  the  ex- 
ternal iliac  artery,  it  is  traversed  by  the  spermatic  cord,  which 
divides  it  into  internal  and  external  portions.  The  first,  at- 
tached as  much  to  the  border  of  the  pubes  as  to  Poupart's  liga- 
ment, ascends  parallel  to  the  rectus  muscle,  thus  running 
obliquely  upwards  and  outwards.  The  fibres  of  the  second  are 
directed  rather  inwards,  as  if  to  reach  the  umbilicus,  interlacing 
with  those  of  the  first,  at  from  twelve  to  fifteen  lines  above 
Poupart's  ligament,  leaving  between  them  the  ring  or  internal 
orifice  of  the  inguinal  canal ;  a  triangular  or  nearly  oval  space, 
larger  below,  the  plane  of  which  looks  upwards  and  outwards. 

This  aponeurotic  arrangement  is  not  always  evident,  the  fascia 
transversalis  having  often  the  appearance  of  a  uniform  mem- 
brane, without  any  distinct  fibres.  Its  opening,  in  reality,  no 
more  exists  than  that  constituting  the  crural  ring;  that  is  to 
say,  each  of  these  orifices  sends  an  expansion  upon  the  cord, 
continuing  the  two  aponeuroses  into  the  scrotum.  Like  that  of 
the  external  oblique,  it  is,  in  certain  cases,  quite  triangular,  and 
much  enlarged  by  the  prolongation  of  its  superior  angle.  Then, 
the  two  portions  of  the  fascia  transversalis  are  almost  entirely 
separated,  which  is,  doubtless,  one  of  the  reasons  why  anatomists 
do  not  agree  in  their  description.  In  fact,  it  is  only  complicated 
from  the  variations  in  its  thickness,  and  its  adherence  to  the 
layers  between  which  it  is  placed.  To  form  a  correct  idea  of 
it,  it  will  suffice  to  recollect,  that  between  the  peritoneum  and 
muscles  it  assimilates  exactly  to  the  thickness,  and  nearly  to  the 
regularity,  of  the  aponeurosis  of  the  external  oblique,  between 
the  same  muscles  and  the  skin. 

Muscles. — The  internal  oblique  is  formed  of  diverging  fibres, 
which,  inserted  in  the  groove  of  Poupart's  ligament,  terminate 
on  the  aponeurosis,  external  to  the  rectus,  the  superior  trans- 
versely, the  inferior  obliquely,  or  forming  slight  curves,  convex 
anteriorly  and  externally.  Close  to  the  ring,  they  become  paler, 

*  Mr.  Guthrie,  in  his  treatise  on  Inguinal  Hernia,  has  given  so  correct  a  description 
of  this  fascia,  that  I  would  beg  to  refer  my  readers  to  that  work — H.  H. 
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cross  over  the  anterior  surface  of  the  cord,  and  give  origin  to 
the  cremaster. 

The  transversalis  follows  the  internal  outline  of  the  crest  of 
the  ilium,  as  the  internal  oblique  does  that  of  the  rough  crest. 
Its  superior  fibres  are  isolated  without  difficulty.  The  inferior 
are  so  intimately  blended  with  those  of  the  internal  oblique, 
that  it  is  difficult,  if  not  impossible,  to  say  whether  they  concur 
in  the  formation  of  the  cremaster.  I  am  inclined  to  think,  from 
dissection,  that  they  entirely  disappear  below.  It  is  of  little 
importance,  whether  they  are  really  prolonged  into  the  ring 
with  those  of  the  internal  oblique,  or  whether  the  latter  alone 
enter.  The  first,  blending  with  the  last,  in  terminating  and 
being  alone  distinguishable  below,  appears  to  prove  that  the 
cremaster  is  wholly  derived  from  it. 

Arteries. — This  region  is  traversed  by  three  principal  arteries; 
the  subcutaneous*  of  the  abdomen,  the  epigastric,  and  anterior 
circumflex. 

The  first,  which,  as  its  name  indicates,  ramifies  in  the  super- 
ficial fascia,  beneath  the  integuments,  always  nearer  the  aponeu- 
rosis of  the  external  oblique  than  the  skin,  enters  the  iliac 
region,  by  crossing  the  centre  of  Poupart's  ligament.  In  its 
progress  it  gives  off  many  lateral  branches,  generally  very 
minute  and  unimportant. 

The  trunk  itself,  commonly  too  small  to  merit  any  attention, 
is  occasionally  of  sufficient  size  to  be  important  in  certain  ope- 
rations, and  probably  its  division  has,  in  more  than  one  in- 
stance, been  mistaken  for  a  wound  of  the  internal  epigastric. 

The  internal  epigastric,  placed  internal  to  the  opening  in  the 
fascia  transversalis,  ascends,  in  an  oblique  direction,  to  the  hypo- 
gastric region,  where  we  have  already  examined  it.  Behind 
Poupart's  ligament,  immediately  beneath  and  internal  to  the 
spermatic  cord,  it  gives  off  three  branches,  often  by  one  trunk, 
which  are  small,  but  important. 

The  first,  arising  from  its  concavity,  inclines  directly  upwards 
and  outwards,  enters  the  inguinal  canal,  and  accompanies  the 
cord,  f 

The  second  descends  on  the  posterior  surface  of  Gimbernat's 
ligament,  furnishes  a  branch  to  the  crural  canal,  and  then  anas- 
tomoses with  the  obturator.  We  shall  refer  to  this  branch  when 
speaking  of  the  iliac  fossa. 

The  third,  attached  to  the  posterior  surface  of  Poupart's  liga- 
ment, runs  transversely  behind  the  body  of  the  pubes  to  the 
symphysis,  where  it  anastomoses  with  that  of  the  opposite  side. 
Sometimes,  arising  from  half  an  inch  to  an  inch  above  this 
point,  it  crosses  the  rectus  muscle,  and  does  not  pass  behind  the 
pubes  until  it  arrives  at  the  median  line.  It  is,  very  frequently, 
so  large  that  we  should  avoid  wounding  it.    When  it  emerges 

*  Superficial  epigastric. — H.  H. 

f  This  is  the  scrotal  branch  of  Sir  A.  Cooper. — PI.  H. 
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from  beneath  the  cord,  it  may,  if  there  be  crural  hernia,  em- 
brace the  upper  part  of  the  sac.  If  its  origin,  on  the  contrary, 
were  more  elevated  in  internal  inguinal  hernia,  it  would  be 
dangerous  to  cut  either  upwards,  inwards,  or  outwards. 

Immediately  above  the  crural  arch,  the  epigastric  lies  about 
six  lines  nearer  to  the  pubes  than  to  the  anterior  superior  spine 
of  the  ilium,  on  the  posterior  surface  of  the  fascia  trans versalis, 
to  which  it  is  attached  by  loose  cellular  tissue.  Separated  from 
the  peritoneum,  externally  and  posteriorly,  by  the  fascia  pro- 
pria, it  winds  round  the  cord  as  it  enters  the  inguinal  canal. 
Although  the  umbilical  artery  runs  along  its  internal  side,  it  is 
always  at  sufficient  distance  for  herniae  to  protrude  between  the 
two. 

Supposing  that  we  would  apply  a  ligature,  as  proposed  by 
Boyros,  we  should  expose  the  vessel  with  facility  and  certainty, 
by  cutting  in  a  direction  parallel  to  Poupart's  ligament.  The 
inferior  fibres  of  the  internal  oblique  muscle  being  separated 
from  it,  by  drawing  them  upwards,  we  should  then  come  down 
upon  the  cord.  Following  its  superior  surface,  we  easily  arrive 
at  the  opening  in  the  fascia  transversalis,  which,  divided,  would 
expose  the  artery,  accompanied  by  its  veins,  enveloped  in  a 
tissue,  occasionally  dense. 

We  have  seen  a  similar  artery  to  the  preceding  arising  from 
the  trunk  of  the  iliac,  placed  upon  the  external  side  of  the 
abdominal  opening  of  the  inguinal  canal,  and  ascending  ob- 
liquely outwards  between  the  peritoneum  and  fascia  transver- 
salis. This  branch  may  also  arise  much  lower,  and  follow  the 
same  direction;  but  then  it  remains  in  the  deep  layers  of  the 
superficial  fascia.  Under  all  circumstances  it  may  be  divided, 
in  cutting  upwards  and  outwards,  for  strangulated  inguinal 
hernia. 

The  circamflexa  ilii  is  situated,  at  first,  between  the  external 
oblique  and  the  transversalis,  and  ramifies  in  the  two  obliques 
when  it  reaches  the  umbilical  and  lumbar  regions.  Its  branches 
are  generally  small ;  but  it  may  occur  that  that  nearest  the 
rectus  muscle  is  sufficiently  large  to  produce  dangerous  he- 
morrhage, if  wounded  in  paracentesis. 

The  veins,  distributed  like  the  arterial  branches,  receive 
almost  all  the  similar  vessels  contained  in  the  hypogastric  and 
umbilical  regions.  The  subcutaneous  are  much  larger  than  their 
corresponding  artery,  and  each  of  their  branches  is  attached  to 
its  trunk.  Two,  three,  four,  and  occasionally  a  larger  number, 
are  met  with,  which  sometimes  dilate  enormously,  anastomose  or 
interlace  ad  infinitum,  producing  a  complicated  network  over 
the  whole  of  the  sub-umbilical  portion  of  the  abdomen,  rendering 
the  integuments  livid,  or  black,  and  knobby.  This  varicose 
condition  of  the  superficial  veins  of  the  abdomen  has  ordinarily 
a  coinciding  disposition  in  the  lbwer  limbs.  These  plexuses 
may,  however,  give  rise  to  great  difficulty  in  ca?sarian  opera- 
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tions,  aneurism,  herniae,  and  even,  upon  cursory  examination,  be 
mistaken  for  one  of  those  latter  diseases.  The  two  epigastric 
veins  offer  no  peculiarity ;  unless  it  be,  that,  in  inguinal  hernia, 
when  the  tumour  has  acquired  any  magnitude,  it  may  press 
upon  them,  producing  a  varicose  state  of  the  vessels. 

All  the  superficial  lymphatics  descend  into  the  glands  of  the 
groin,  whilst  the  deep  run  into  the  iliac  fossa  or  pelvis.  There 
is  no  gland  remarked  at  this  portion  of  the  abdominal  walls,  nor 
between  the  aponeurosis,  and  skin,  nor  peritoneum,  and  deep 
fascia,  excepting  opposite  to  the  superior  border  of  Poupart's 
ligament,  where  there  are  several. 

The  nerves  are  furnished  by  the  lumbar  plexus,  principally, 
by  the  ilio-scrotal  and  genito-crural  branches.  The  first,  placed 
between  the  peritoneum  and  transversalis  muscle,  crosses  its 
fibres,  follows  the  crest  of  the  ilium  and  the  groove  of  the  crural 
arch,  pierces  the  internal  oblique  before  arriving  at  the  ring, 
and  makes  its  exit  through  this  opening,  finally  terminating  in 
the  scrotum.  The  second,  coming  from  the  iliac  fossa,  enters 
the  inguinal  canal,  with  the  cord  which  it  accompanies.  Near 
the  iliac  spine,  are  also  some  branches  of  the  inguino-cutaneous. 

Between  the  internal  oblique  muscle  and  external  aponeurosis 
the  cellular  tissue  forms  a  fine  lamellous  layer,  slightly  adherent, 
more  abundant  near  Poupart's  ligament,  and  particularly  near 
the  ring,  where  it  contains  several  adipose  vesicles.  Between 
the  transversalis  and  internal  oblique,  there  exists  another  very 
thin  layer,  which  only  communicates  with  the  first  by  means  of 
the  fascia  transversalis,  or  cellular  sheaths  of  the  fleshy  fibres. 
The  lamellae,  uniting  the  transversalis  fascia  to  the  muscles, 
constitute  a  third,  which,  dense  and  compact  superiorly,  is 
much  looser  and  more  elastic  near  the  iliac  fossa. 

Notwithstanding  we  have  described  the  cellular  tissue,  uniting 
the  peritoneum  to  the  fascia  transversalis  in  all  the  abdominal 
regions,  it  nowhere  merits  so  much  attention  as  in  the  iliac 
region.  Elastic,  it  everywhere  forms  a  true  membrane,  fur- 
nishing sheaths  to  the  epigastric  vessels  and  umbilical  artery, 
and  finally  penetrates  the  inguinal  canal,  to  unite  with  the 
proper  tunic  of  the  cord.  Most  frequently  so  distinct  and 
strong  as  to  appear  almost  a  peculiar  aponeurosis,  to  which 
Sir  A.  Cooper  gives  the  name  of  fascia  propria,  it  may  still  be 
considered  as  separated  from  the  peritoneum,  on  the  one  hand, 
and  fascia  transversalis  on  the  other,  by  loose  cellular  tissue. 
It  is  not  uncommonly  stronger,  and  more  evidently  fibrous,  than 
the  aponeurosis  lying  externally  to  it.  We  may,  consequently, 
explain  how  it  is  that  anatomists  have  advanced,  and  very 
recently  too,  that  the  fascia  transversalis  is  prolonged  behind 
the  rectus  muscle,  and  descends  into  the  iliac  fossa.  Its  adipose 
vesicles,  fixed  or  not  by  a  pedicle  to  the  external  surface  of  the 
peritoneum,  when  extraordinarily  developed,  nearly  always 
form  adipose  hernia?. 
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Inguinal  canal. — By  this  name  is  understood  that  portion  of 
the  abdominal  parietes  traversed  by  the  spermatic  cord.  Its 
direction  is  oblique  from  above,  downwards,  inwards,  and 
forwards.  As  a  canal,  it  is  from  one  to  two  inches  long.  From 
the  internal  portion  of  the  pubic  opening  it  is  three  inches  to 
the  exterior  of  its  iliac  orifice,  and  about  two  inches  from  the 
latter  to  the  anterior  superior  spine  of  the  ilium. 

Its  external  or  anterior  wall,  formed  by  some  fibres  of  the 
internal  and  aponeurosis  of  the  external  oblique,  is  the  strongest, 
and  necessarily  so,  as  it  has  to  oppose  the  expulsion  of  the 
viscera.  Continuous  superiorly  with  the  abdominal  parietes,  it 
may  become  thinner,  distend,  and  allow  the  organs  to  protrude, 
forming  a  species  of  abdominal  hernia  above  Poupart's  ligament. 

Its  posterior  or  pelvic  wall,  constituted  by  the  internal  portion 
of  the  fascia  transversalis,  is  much  thicker  and  stronger  as  it 
approaches  the  pubes.  Posteriorly,  this  wall  may  be  divided 
into  two  portions.  The  first  of  little  extent,  situated  between 
the  posterior  opening  of  the  canal  and  the  epigastric  artery, 
forms  a  part  of  the  excavation  or  external  inguinal  fossa.  When 
the  viscera  protrude  here,  it  is  called  external  inguinal  hernia. 
Limited  by  the  epigastric  artery  externally,  and  by  the  umbilical 
internally,  the  second  corresponds  to  the  internal  inguinal  fossa. 
When  the  organs  are  here  implicated,  they  commence  by  ap- 
proximating the  two  walls  of  the  canal,  subsequently  emerging 
through  the  external  ring ;  the  hernia  is  then  called  internal 
inguinal.  A  third  depression,  which  may  be  named  inguino- 
vesical  fossa,  extends  from  the  umbilical  artery  to  the  external 
border  of  the  tendon  of  the  rectus  muscle,  forming  the  bottom 
of  a  small  triangular  depression,  by  which  hernias  may  also 
escape.  The  viscera,  in  this  case,  are  directed  slightly  outwards 
to  escape  through  the  external  orifice;  otherwise  they  would 
press  against  the  posterior  surface  of  the  internal  pillar  of  the 
ring,  and  could  then  only  escape  by  separating  its  fibres. 

There  is,  properly  speaking,  no  superior  wall ;  at  least  it  is 
only  formed  by  the  fibres  of  the  internal  oblique  filling  the 
space  dividing  the  external  aponeurosis  from  the  transversalis 
fascia.  It  is  important  to  notice,  that  the  cellular  tissue,  re- 
uniting the  parts  in  this  canal,  is  elastic,  allowing  the  fibrous 
layers  to  be  easily  separated.  This  may  occur  to  a  great  extent 
in  attempting  to  reduce  hernise.  Two  results  may  then  ensue : 
1st.  The  viscera  may  enter  after  having  traversed  the  muscular 
layer,  in  which  case  inflammation  is  promptly  followed  by  the 
formation  of  a  great  quantity  of  pus,  and  the  posterior  wall  of 
the  abscess,  being  much  thinner  than  the  anterior,  may  open  into 
the  abdomen,  particularly  as  the  fluid  escapes  through  the  ring- 
in  the  fascia  transversalis.  2dly.  In  this  manner  a  kind  of 
pouch  is  formed,  in  which  the  organs  may  be  left  by  the 
surgeon,  considering  the  reduction  as  finished,  and  then, 
besides  the  accidents  above  mentioned,  if  the  abdominal  orifice 
14 
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of  the  canal  be  the  seat  of  stricture,  others  ensue,  leading  to  the 
death  of  the  patient. 

These  facts  are  well  understood  in  the  present  day.  I  first 
pointed  them  out. 

The  groove  of  the  crural  ligament,  larger  near  the  external  ring 
than  towards  the  os  ilii,  is  nearly  five  lines  wide  in  the  former 
direction,  whilst  in  the  latter  it  is  transformed  into  a  simple 
edge.  The  strongest  wall  of  the  inguinal  canal,  it  is  nearly 
always  upon  it  that  the  cord  lies  in  hernias,  even  if  internal. 
The  space  traversed  by  the  cord  is  not,  therefore,  a  simple  ring, 
but  a  true  canal  or  tract,  as  described  by  Gimbernat,  in  1787. 
We  should,  however,  be  wrong  in  considering  it  as  always  thus ; 
at  birth  the  two  openings  of  this  canal  nearly  exactly  cor- 
respond, forming  but  one.  It  is  only  towards  puberty  or 
manhood,  that  its  entrance  appears  to  approach  the  ilium ; 
whilst  the  ring,  properly  so  called,  remains  in  the  same  relations 
with  the  pubes.  This  change  is  explained  by  the  enlargement 
of  the  pelvis  during  infancy.  The  pillars  of  the  ring  being- 
attached  to  the  body  of  the  pubes,  the  opening  in  the  fascia 
transversalis  is  obliged  to  follow  the  ilium,  which  spreads  gra- 
dually towards  the  side.  We  may  establish  as  a  general  rule? 
that  the  two  openings  of  the  inguinal  canal  approximate  and 
correspond  more  nearly,  the  younger  the  subject.  Inguinal 
hernia  is  more  frequent  in  children  than  adults,  although  the 
latter  are  much  more  exposed  to  the  exciting  causes.  They 
are  frequently  cured  before  adolescence,  whilst,  later,  nothing 
can  subdue  them. 

The  posterior  orifice  nearly  corresponds  to  the  middle  of 
the  space  between  the  iliac  spine  and  pubes,  looking  upwards, 
outwards,  and  backwards,  whilst  the  external  ring  is  inclined 
downwards.  The  cord  presents  three  different  courses,  in  the 
form  of  an  elongated  Z.  Thus,  in  the  taxis,  pressure  should  be 
applied  at  first  upwards  and  backwards,  and  then  obliquely  out- 
wards. But  it  is  rarely  that  hernia,  which  is  large,  or  of  long 
standing,  does  not  modify  this  direction.  When  the  displace- 
ment does  not  occur  all  at  once,  the  abdominal  orifice  dilates, 
enlarges,  and  is  at  length  pushed  towards  the  pubes.  A  little 
later,  the  external  opening,  forced  in  its  turn  to  yield,  being 
unable  to  dilate  or  move,  excepting  at  its  external  and  superior 
angle,  is,  as  it  were,  thrown  back  towards  the  iliac  spine,  and 
the  two  openings  of  the  canal  almost  immediately  correspond. 
We  may  form  an  exact  idea  of  this  mechanism,  by  supposing, 
with  Scarpa,  that  two  powers  draw  upon  the  cord  in  an  inverse 
direction,  by  its  two  extremities. 

The  inguinal  canal  is  filled  by  the  cord,  which,  at  first  com- 
posed of  the  vas  deferens,  spermatic  artery,  and  veins,  of  nerves 
furnished  by  the  great  sympathetic,  of  some  remains  of  the 
ancient  vaginal  tunic,  cellular  tissue  investing  the  peritoneum, 
a  third  layer  detaching  itself  from  the  circumference  of  the 
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opening  in  the  fascia  transversalis, — subsequently  of  a  prolonga- 
tion of  the  cellular  layer  existing  between  this  aponeurosis  and 
the  muscles,  gradually  becomes  enveloped  in  a  fresh  sheath,  at 
the  expense  of  the  internal  oblique  muscle,  and,  on  quitting  the 
ring,  with  several  other  layers,  blended  one  with  the  other. 

The  artery,  veins,  and  vas  deferens  form  the  central  part  of 
the  cord,  but  so  that  the  artery  and  deferential  canal  are  almost 
always  posterior,  whilst  the  veins  are  in  front.  The  filaments  of  the 
genito-crural  nerve,  and  the  epigastric  branch,  ordinarily  placed 
internally,  are  again  enclosed  in  the  deep  cellular  sheath.  The 
ilio-scrotal  nerve,  on  the  contrary,  runs  between  the  c  remaster 
and  the  fibrous  tunic.  Thus  we  see,  that  the  vessels  generally 
lie  on  the  groove  of  Poupart's  ligament,  which  exposes  them  to 
injury,  when  we  cut  directly  upwards,  in  femoral  hernia. 

The  iliac  portion  of  the  abdominal  parietes  is  much  weaker 
at  some  parts  than  others.  For  example,  it  offers  less  resistance 
between  the  ilium  and  cord  than  between  this  latter  and  the 
pubes.  The  former  plane,  directed  obliquely  downwards  and 
inwards,  representing  a  kind  of  groove,  leading  to  the  internal 
orifice  of  the  inguinal  canal,  external  inguinal  hernise  are  much 
more  frequent  than  internal. 

A  gland  of  the  iliac  region,  lying  occasionally  in  this  canal, 
deserves  especial  attention,  on  account  of  the  errors  to  which  it 
may  lead.  We  can  understand,  that  if  it  inflames,  serious  mis- 
chief may  ensue,  and  that'  its  swelling  may  form  a  projection 
externally,  easily  mistaken  for  bubonocele,  for  a  cyst  of  the 
cord,  or  even  for  the  testicle,  when  this  organ  has  not  descended 
into  the  scrotum. 

Inguinal  canal,  in  its  relation  with  hernia?. 

External  inguinal  hernia?. — The  viscera,  a  portion  of  the  in- 
testine, for  example,  pushing  the  peritoneum  and  fascia  propria 
before  it,  envelopes  itself,  in  protruding,  with  fascia  transversalis, 
fleshy  tunic,  the  fibrous  sheath  detached  from  the  circumference 
of  the  external  ring,  fascia  superficialis,  and  skin.  Arrested  in 
the  canal,  it  forms  an  elongated  tumour,  easily  distinguishable 
in  thin  individuals ;  not  so  in  fat.  Then  the  sac,  also  elongated, 
resembles  the  finger  of  a  glove,  or  rather  a  funnel,  and  not  a 
true  pouch,  as  in  complete  hernise.  In  one  case,  as  in  the  other, 
the  cord,  remaining  posteriorly  and  internally,  commences  by 
becoming  flattened ;  and  if  the  disease  increases  in  size,  it 
soon  becomes  transformed  into  membranes ;  and  we  may  find 
the  spermatic  artery  external,  the  branch  from  the  epigastric 
internal,  and  the  vas  deferens,  with  the  veins,  behind.  We  must 
observe,  that  this  spreading  of  the  cord  is  only  well  marked 
external  to  the  ring,  and  that,  near  to  the  internal  orifice,  the 
various  constituent  parts  are  but  little  divided. 

Here  the  epigastric  artery  is  internal  to  the  neck  of  the  sac, 
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which  it  encompasses  by  a  half  circle.  When  the  disease  is 
recent,  small,  and  the  relative  position  of  the  two  rings  is  but 
little  altered,  this  vessel  runs  towards  the  rectus  muscle,  in  a  suf- 
ficiently oblique  course  to  allow  of  cutting  with  impunity, 
directly  upwards.  The  oblique  incision,  upwards  and  in- 
wards, might  then  be  unattended  with  danger.  When,  on  the 
contrary,  the  hernia  is  of  long  standing,  the  artery  drawn  by  the 
neck  of  the  sac  towards  the  median  line  forms  a  deep  curve,  and 
seems  to  ascend  slightly  outwards,  and,  consequently,  would  be 
wounded  by  cutting  as  above.  The  safest  incision,  therefore,  is 
upwards  and  outwards :  we  should  thereby  avoid  a  second 
epigastric  artery ;  and,  if  the  superficial  epigastric  were  divided, 
it  might  easily  be  secured.  The  danger  and  difficulty  must 
vary  according  to  the  situation  of  the  stricture.  If  the  constric- 
tion be  caused  by  the  external  ring,  we  may  cut  nearly  in  all 
directions,  without  running  any  great  risk.  If,  on  the  contrary, 
it  be  at  the  internal  opening,  the' instrument  must  necessarily  be 
carried  into  the  abdomen. 

The  internal  epigastric  artery  is  less  easily  injured,  than 
Leblanc,  and  other  modern  surgeons,  seem  to  imagine.  As  it 
is  commonly  some  lines  external  to  the  internal  opening,  and 
the  cellular  tissue  enclosing  it  is  very  elastic,  it  slides  away 
under  the  pressure  of  the  knife. 

Congenital  hernia  of  the  groin  is  always  external ;  and,  having 
the  epigastric  artery  to  its  inner  side,  we  may  cut,  without  fear, 
upwards  and  outwards.  In  the  foetus,  the  peritoneum  proceeds 
gradually  outwards,  with  a  prolongation  of  cellular  tissue.  On 
the  other  hand,  the  testicle  adheres  intimately  to  the  peritoneum 
at  all  points,  excepting  at  its  posterior  border,  which  receives 
the  vessels,  the  vas  deferens,  and  the  superficial  aponeurotic 
ligament.  Then,  in  entering  the  internal  ring,  it  carries  with 
it  the  serous  membrane,  and  is  suspended  in  the  scrotum  by  a 
tubular  ligament,  adhering  to  it  in  an  inverse  direction  to  that 
in  the  abdomen.  It  is  by  the  opening  of  this  latter  canal  that 
fluids  pass  from  the  abdomen  into  the  scrotum,  forming  con- 
genital hydrocele,  and  that  the  intestines,  and  other  viscera, 
become  implicated  in  hernia  of  the  same  character.  Though 
this  closes  naturally  after  birth,  it  sometimes  remains  open  ; 
whence  we  occasionally  meet,  in  the  adult,  with  hernia,  enclosed 
in  the  same  sac  with  the  testicle. 

In  the  adult  female,  the  inguinal  canal  scarcely  ever  exists, 
excepting  in  the  rudimental  state.  Inguinal  herniae,  therefore, 
without  being  very  rare,  are  incomparably  more  so  in  females 
than  males. 

In  infancy  the  case  is  different ;  the  tract  through  which  the 
round  ligament  or  the  cord  passes  being  only  a  simple  ring,  the 
viscera  as  easily  escape  in  the  girl  as  in  the  boy. 

In  internal  inguinal  hernia,  occurring  in  the  fossa  separating 
the  umbilical  ligament  from  the  epigastric  artery,  or  in  the 
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excavation  existing  between  the  bladder  and  this  latter,  the 
organs  must  push  before  them, — 
J.  Peritoneum. 

2.  Fascia  propria. 

3.  Fascia  transversalis,  which,  not  being  sufficiently  elastic  to 
yield  to  any  great  extent,  tears,  when  the  tumour  acquires  any 
degree  of  magnitude. 

4.  The  spermatic  cord,  and  origin  of  the  cremaster. 

5.  The  internal  pillar  of  the  ring,  or  the  fibrous  sheath  arising 
from  this  opening. 

6.  The  fascia  superficialis  and  skin. 

It  differs  from  that  passing  through  the  canal,  in  occurring  by 
a  single  instead  of  a  double  opening,  and  running  obliquely, 
from  behind  forwards,  and  not  from  without  inwards;  in  not 
being  obliged  to  traverse  a  canal ;  and  in  having  the  cord  ex- 
ternal, in  front  or  behind,  whilst  in  the  former  it  is  internal. 

When  the  tumour  is  large,  the  epigastric  artery  may  incline 
so  much  forwards,  that  it  would  be  necessary,  not  only  to  avoid 
cutting  outwards,  but  to  carry  the  knife  very  obliquely,  upwards 
and  inwards.  If  the  operator  knows  positively  what  species  of 
hernia  he  has  to  treat,  he  might  escape  the  vessel  by  cutting  in 
the  direction  of  a  line  drawn  from  the  external  orifice  of  the 
ring  to  the  umbilicus.  As  the  organs  composing  it  separate  or 
tear  the  fibres  of  the  fascia  transversalis,  sometimes  driving  them 
forwards,  instead  of  forming  a  natural  opening,  internal  inguinal 
hernia  is  never  congenital.  Its  constriction  almost  always  occurs, 
at  the  external  ring,  rarely  on  the  neck  of  the  sac,  more  rarely 
at  the  posterior  opening ;  consequently,  if  we  are  content  with 
cutting  on  the  circumference  of  the  external  ring,  without  pene- 
trating the  abdomen,  it  is  evident  that  the  constriction  will 
cease,  and  that,  on  whatever  side  the  arteries  be,  we  run  no  risk 
of  injuring  them. 

Inguinal  hernia  is  ordinarily  single  on  one  side;  but  we 
occasionally  meet  with  two,  and  even  three,  very  close  to  each 
other,  in  the  groin.  Petit  considers,  that,  in  the  patients  of 
whom  he  speaks,  the  viscera  had  not  traversed  the  ring  itself, 
but  simply  separated  the  tendinous  fibres  of  its  pillars.  In 
treating  of  the  aponeurosis  of  the  external  oblique,  I  have  ren- 
dered the  possibility  of  such  an  occurrence  evident.  In  dissect- 
ing, however,  we  may  prove,  that  double  hernia  may  sometimes 
pass  through  the  ring,  although,  posteriorly,  its  two  portions  do 
not  enter  the  same  opening.  Wilmer  says,  that,  in  a  subject 
which  he  examined,  they  traversed  the  inguinal  canal  side 
by  side,  each  having  a  different  sac.  I  have  seen  the  same 
myself. 
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CHAPTER  EIGHTH. 

CAVITY  OF  THE  ABDOMEN,  AND  VISCERA, 

Considered  as  a  whole,  the  cavity  of  the  abdomen  is  oval- 
shaped.  In  well-formed  women  its  largest  extremity  is  down- 
wards, whilst  it  is  the  reverse  in  the  infant  and  man.  Its  ver- 
tical axis  inclining  to  the  right,  accounts  for  the  frequency  of 
herniae  on  that  side,  and  varies  with  age,  sex,  and  numerous 
other  circumstances.  In  infancy,  generally,  among  females, 
dropsical  individuals,  and  during  expiration,  it  is  larger  in  pro- 
portion than  in  manhood,  and  during  inspiration.  It  is  formed 
of  two  principal  planes,  one  anterior,  and  the  other  posterior, 
having  their  concavities  directed  towards  each  other,  and  ap- 
proximating from  above  downwards,  to  unite  at  an  acute  angle 
on  Poupart's  ligament.  The  solidity  of  the  posterior,  with  the 
convexity  of  the  spine,  throws  the  viscera  forwards ;  but  the 
contraction  of  the  diaphragm,  together  with  the  reaction  of  the 
recti,  quickly  directs  them  downwards ;  and,  consequently,  they 
are,  by  these  means,  conducted  to  the  bottom  of  the  iliac  region, 
rather  than  to  the  pelvis.  The  large  muscles,  the  recti,  for  ex- 
ample, being  separated  by  purely  aponeurotic  spaces,  capable  of 
yielding,  allow  of  herniee  occurring,  not  only  in  the  flank,  um- 
bilicus, on  the  linea  alba,  in  the  groin,  but  also  on  various  other 
points  of  the  abdomen,  which  terminates,  inferiorly,  in  a  small 
basin,  or  pelvic  excavation, — a  kind  of  appendix,  which  we  will 
examine  hereafter. 


SECTION  FIRST. 

PROPER  ABDOMINAL  CAVITY. 

Superior  wall. — Formed  solely  by  the  diaphragm,  the  roof  of  the 
abdomen  is  prolonged  upon  all  the  other  walls  of  this  cavity.  Its 
depth  is  extremely  variable.  Considered  from  before  backwards, 
in  the  median  line,  it  descends  very  low  on  the  spine,  ascends  a 
little  into  the  chest,  inclining,  consequently,  downwards  and  for- 
wards. Laterally,  it  is  much  higher,  corresponding  to  the  last 
true  rib,  and  still  more  elevated  on  the  right  side,  from  the 
presence  of  the  liver. 

During  forced  expirations,  and  in  infancy,  or  when  the  abdo- 
men is  greatly  distended,  the  diaphragm  may  ascend  as  far  as 
the  sixth  rib.  Hydrothorax,  empyema,  and  all  thoracic  effusions, 
may,  on  the  contrary,  diminish  the  size  of  the  abdomen,  by 
depressing  its  upper  wall.    The  lateral  excavation  of  the  dia- 
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phragm  forms,  properly  speaking,  the  hypochondriac  region, 
whilst  the  posterior  portion  of  this  muscle  corresponds  to  the 
epigastric  and  umbilical  regions.  The  peritoneum,  investing  it 
in  the  left  hypochondrium,  adheres  but  slightly  to  it, 

Supporting  the  liver  by  the  triangular  and  coronary  ligaments, 
the  diaphragm  is  in  immediate  contact  with  this  viscus,  to  the 
extent  of  several  inches  transversely,  and  of  from  one  to  two 
inches  from  behind  forwards.  Supporting  the  base  of  the 
right  lung,  abscesses,  formed  primitively  in  the  substance  of 
the  liver,  may  be  discharged  through  the  bronchi,  or  where  the 
pleura  adheres  but  slightly  to  the  lung,  into  the  cavity  of  the 
thorax. 

The  fleshy  fibres  of  the  diaphragm  appear  to  arise  from  the 
base  of  the  thorax,  where  they  interlace  with  those  of  the  trans- 
versalis  muscle.  When  its  two  planes  contract  simultaneously, 
the  chest  enlarges  perpendicularly,  without  losing  any  of  its 
transverse  diameter.  Converging  towards  the  trefoil  aponeu- 
rosis, which  receives  the  divergence  of  the  pillars  at  its  posterior 
notch,  they  have  their  fixed  point  at  the  spine.  The  lateral 
portion  of  the  diaphragm  being  much  more  mobile  than  the 
centre,  the  liver  on  the  right,  and  the  stomach  on  the  left, 
are  elevated  or  depressed  in  a  very  marked  manner  during 
respiration,  whilst  the  heart,  reposing  on  its  middle  portion, 
scarcely  changes  its  position.  In  uniting  to  form  the  pillars, 
the  muscular  fibres  circumscribe  two  very  important  openings: 
on  the  left  side,  opposite  the  first  lumbar  vertebra,  enclosing 
the  aorta  and  thoracic  duct,  the  first  is  a  fibrous  ring,  com- 
pleted by  the  spine  posteriorly,  and  so  disposed  that  the  vessel 
is  not  compressed  during  respiration.*  The  other,  more  an- 
terior  and  closer  to  the  median  line,  in  front  of  the  eleventh 
dorsal  vertebra,  entirely  fleshy,  susceptible  of  contraction,  en- 
closes the  pneumo-gastric  nerves  and  the  oesophagus,  the 
functions  of  which  may  be  momentarily  interrupted,  without 
immediately  compromising  the  life  of  the  individual.  The 
opening  in  the  central  aponeurosis,  situated  at  about  two  inches 
to  the  right,  in  front  of  the  oesophageal  opening,  is  bounded  by 
fibres  interlacing  in  four  different  directions,  and  which  are,  it 
may  be  said,  attached  to  the  circumference  of  the  vena  cava 
ascendens.  Thus,  this  vessel  cannot  be  in  any  way  compressed 
during  the  contraction  of  the  diaphragm. 

The  arteries,  veins,  and  lymphatics,  are  arranged  very  simply. 
The  two  arteries  are  so  distributed  that  their  anterior  branches 
anastomose  with  the  internal  mammary  and  epigastric,  and  that 
their  lateral  branches,  anastomosing  with  the  intercostals  and 
lumbar,  forming  a  -communication  in  case  of  obliteration  of  the 

*  The  student  must  not  expect  to  find  this  a  ring,  as  it  is,  on  the  contrary,  a 
canal,  bounded,  anteriorly  and  laterally,  by  the  crura  of  the  diaphragm,  and  pos- 
teriorly by  the  vertebra?.    It  is  tendinous  internally,  or  towards  the  vessels,  and  thus 
pVevents  compression. — H.  H. 
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aorta,  are,  sometimes,  of  sufficient  magnitude  to  bleed  very 
abundantly,  in  penetrating  wounds  of  the  hypochondriac  region. 

Nerves. — Besides  the  proper  phrenic,  derived  from  the  cer- 
vical plexus,  and  described  with  the  chest,  we  meet  with  fila- 
ments from  the  eighth  pair,  which  probably  supply  sensation, 
whilst  the  preceding  appear  to  furnish  contractibility.  Those 
anatomists,  who  pretend  that  the  diaphragm  is  primitively  formed 
of  two  muscles,  are  mistaken.  In  the  embryos  of  a  month, 
which  I  possess,  it  is  merely  single.  The  passage  of  the  abdo- 
minal viscera  into  the  chest,  does  not  invalidate  this  remark,  as 
in  the  facts  related  by  Leblanc  and  others,  the  anormal  opening 
is  not  confined  to  the  median  line.  I  have  seen  several  examples 
of  congenital  perforation  of  the  diaphragm.  In  one,  the  stomach, 
a  portion  of  the  transverse  colon,  and  small  intestine  were  in  the 
same  cavity  with  the  left  lung.  The  opening,  smooth  and 
rounded,  permitted  the  introduction  of  the  extremity  of  the 
five  fingers  at  once.  In  another,  the  opening  occurred  at  the 
same  point,  was  rather  larger,  and  the  spleen  had  traversed  it. 
It  is  probable,  therefore,  that  these  openings  are  not  the  remains 
of  natural  division,  but  rather  rents,  the  borders  of  which  have 
cicatrised,  either  before  or  after  birth. 

Anterior  wall. — The  internal  surface  of  the  epigastric,  umbi- 
lical, hypogastric,  and  iliac  regions,  present  the  umbilicus  in  the 
centre  of  the  median  line.  To  this  pass  four  ligamentous 
bands,  or  three  vessels,  and  the  urachus,  according  as  they  are 
examined  in  the  foetus,  or  subsequent  to  birth. 

Suspensory  ligament  of  the  liver. — One  of  these  cords,  passing 
obliquely  upwards  and  backwards  to  the  right  side,  terminates 
in  the  epigastric  region,  forming  a  falciform  ligament  of  the  liver, 
which  becomes  double  behind  the  linea  alba.  Its  adipose  vesicles, 
most  numerously  developed,  may  form  adipose  hernia?,  re-acting 
upon  the  liver.  This  ligament,  which  is  merely  the  umbilical 
vein,  enveloped  in  a  fold  of  peritoneum,  although  habitually 
closed  in  the  adult,  may  remain  free,  as  seen  by  Boerhaave  and 
others.  Hence,  an  indication  to  cut  towards  the  left  side  in 
freeing  stricture,  in  the  operation  for  strangulated  umbilical 
hernias,  or  where  we  are  obliged  to  enlarge  penetrating  wounds 
of  this  region. 

The  urachus,  descending  perpendicularly  to  the  summit  of  the 
bladder,  along  the  posterior  surface  of  the  linea  alba,  appears  to 
be  a  true  canal,  during  the  first  months  of  intra-uterine  life, 
leading  into  the  bladder.  It  has  been  found  existing  at  birth, 
and  even  at  manhood,  allowing  the  urine  to  escape  through 
the  umbilicus.  Cabrol  and  Hildren  have  each  cited  a  remark- 
able example.  In  this  case  the  internal  membrane,  swelling, 
may  protrude  externally,  sometimes  forming  a  tumour  in  front 
of  the  navel,  which  has  been  described  as  a  hernia,  but  which 
does  not  appear  to  me  to  merit  this  title.  It  is  a  condition  re- 
sembling that  frequently  presented  by  the  intestine  in  artificial 
Q  3 
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anus.  As  the  umbilicus  thus  becomes  hidden,  it  is  probable 
that  accidents  of  this  nature  have,  more  than  in  one  instance^ 
lead  to  the  suspicion  of  absence  of  the  umbilical  cord  in  the 
newly-born  infant.  The  observation  of  Wiel,  in  which  the  pubes 
of  the  infant  was  surmounted  by  a  tumour,  is,  I  consider,  an 
example  of  this  mistake.  Occasionally,  also,  the  linea  alba  un- 
ravels, as  the  bladder  ascends  towards  the  umbilicus.  The 
pouch,  then,  may  form  a  simple  hernia  above  the  opening ;  but* 
more  frequently,  the  anterior  wall,  being  more  or  less  destroyed, 
its  internal  surface,  drawing  the  orifice  of  the  ureters  into  the 
opening  in  the  abdominal  parietes,  represent  a  more  or  less 
thickened  growth  in  front  of  the  hypogastrium.  Although  this 
condition,  which  constitutes  exstrophia  vesica,  may  offer  nu- 
merous varieties,  commonly  coinciding  with  other  anomalies, 
which  prevent  the  child  from  living  beyond  a  few  months,  we, 
nevertheless,  occasionally  meet  with  individuals  who  have  existed 
in  this  state  during  several  years.  There  was  a  young  man  at 
the  hospital  at  Tours,  in  18*20,  who  was  eighteen  years  of  age, 
In  him,  above  the  symphysis  pubis,  there  was  a  red  and  fungous 
surface,  as  large  as  a  five-franc  piece,  at  the  bottom  of  which, 
the  two  orifices  of  the  ureters  might  be  perceived,  continually 
pouring  out  the  urine.* 

The  two  last  cords,  formed  by  the  umbilical  arteries,  reduced 
to  ligaments  in  the  adult,  have,  between  them,  the  bladder  and 
urachus,  two  large  triangular  spaces,  concave  inferiorly,  forming 
the  inguino-vesical  fossae  of  the  iliac  region ;  narrow  and  su- 
perficial, on  the  contrary,  near  the  umbilicus,  which  is  here 
weaker  and  more  liable  to  accidental  hernia?. 

Hence,  the  four  cords  form  a  more  considerable  prominence, 

*  There  is,  at  present,  (January,  1838),  a  man  in  St.  George's  Hospital,  present- 
ing the  same  malformation.  He  is  strong  and  robust,  and,  from  his  account,  is 
of  a  healthy  family.  There  exists,  at  the  lower  third  of  the  linea  alba,  a  tumour 
formed  by  the  anterior  mucous  surface  of  the  posterior  boundary  of  the  bladder. 
When  the  patient  lies  on  his  back  and  remains  quiet,  this  tumour  measures,  in  its 
transverse,  or  greatest  diameter,  three  inches  and  a  half,  and  in  its  vertical,  two 
inches  and  a  half,  and  in  its  antero-posterior  diameter,  about  two  inches ;  the  latter, 
however,  during  a  fit  of  coughing,  or  when  the  patient  is  walking,  may  be  increased 
to  three  inches.  The  mucous  membrane  is  of  a  red  colour,  very  painful  to  the 
touch,  and  covered  by  its  own  secretion,  excepting  at  its  superior  portion,  and  also  at 
the  left  side,  where  it  has  been  transformed  into  skin.  At  its  inferior  margin  may 
be  detected  the  orifices  of  the  ureters,  that  of  the  left  side  being  more  distinct  than 
the  right,  constantly  distilling  urine,  and  occasionally  giving  passage  to  semen,  of 
which  there  is  frequent  emission.  Immediately  beneath  the  tumour,  on  the  median 
line,  is  the  glans  penis,  the  penis  itself  being  scarcely  developed.  Altogether,  it  is. 
about  an  inch  in  length,  fissured  on  its  dorsum,  and  covered  with  mucous  mem- 
brane, continuous  with  that  of  the  bladder.  It  has  no  opening  continuous  with  the 
bladder.  The  recti  muscles,  which  have  their  internal  margins  separated,  superiorly, 
by  the  linea  alba,  pass,  inferiorly,  on  each  side  of  the  above-named  tumour,  to  be  in- 
serted into  the  upper  part  of  the  angles  of  the  bones  of  the  pubes,  the  latter  not 
being  in  apposition  to  form  the  symphysis,  but  connected,  at  the  distance  of  four  osr 
five  inches,  by  a  ligamentous  band,  on  whicli  the  penis  rests.  The  scrotum  appears 
natural,  but  the  testes  rather  less  than  usual.  I  cannot  conclude  this  note  without 
thanking  Mr.  Toynbee,  and  also  Mr.  Warwick,  to  whose  kindness  I  am  indebted  for 
most  of  the  above  particulars. — H.  H. 
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the  farther  they  are  from  the  umbilicus.  Lying,  at  first,  simply 
between  the  muscles  and  peritoneum,  they  become  completely 
enveloped  in  this  membrane,  as  they  descend;  thus,  in  very 
young  children,  the  vessels  and  urachus  are  very  likely  to  be  in- 
jured, when  the  wound  is  near  the  umbilicus. 

When,  in  hernia,  the  parts  have  really  traversed  the  umbili- 
cus, they  may  compress  the  vein  and  arteries,  thus  interfering 
with  the  fcetal  circulation. 

If  the  cicatrised  umbilicus  is  the  strongest,  the  surrounding 
portions  are  the  weakest  parts  of  the  abdominal  parietes,  as  ob- 
served by  Colles.  If  umbilical  hernia?  are  less  frequent  than 
those  of  the  groin,  it  is  because  there  is  least  stress  upon  the 
former.  Scarpa  maintains  that  they  are  never  without  a  sac. 
It  seems  to  me,  as  I  have  before  observed,  that  the  compact- 
ness and  want  of  elasticity  of  the  peritoneum,  at  this  point,  ren- 
der the  contrary,  at  least,  probable. 

Superiorly,  and  on  the  median  line,  is  the  superior  surface 
of  the  xyphoid  appendix.  On  its  sides,  the  aponeurosis  is  weak. 
The  space,  separating  it  from  the  costal  cartilages,  rather  wider 
on  the  left  than  the  right,  together  with  the  presence  of  the 
liver,  explains  the  great  frequency  of  hernia?  of  the  linea  alba 
on  this  side  of  the  xyphoid  appendix,  without  admitting  that 
they  are  formed  by  the  stomach,  rather  than  any  other  organ, 
as  has  been  advanced  by  Garangeot  and  others.  Quite  inferiorly, 
and  outwards,  we  enter  the  internal  surface  of  the  iliac  region, 
where  we  find  the  three  inguinal  fossa?  already  mentioned. 

Lateral  walls. — The  lateral  wall,  especially  formed  by  the  in- 
ternal surface  of  the  region  of  the  flank,  is  continuous  in  rather 
a  direct  manner  with  the  hypochondrium,  on  the  one  hand,  and 
the  iliac  fossse  on  the  other. 

The  peritoneum,  thick,  strong,  and  adherent  anteriorly,  is 
very  elastic  posteriorly.  Uniting  with  the  posterior  wall,  it 
presents,  superiorly,  beneath  the  last  rib,  a  slight  excavation, 
corresponding  to  the  thinnest  point  of  the  aponeurosis  of  the 
transversalis  muscle,  and  inferiorly,  near  the  iliac  crest,  a 
similar  fossa,  equally  reposing  on  a  thinned  portion  of  the  fascia 
lumborum. 

Posterior  wall. — On  the  median  line,  this  wall  presents  the  lum- 
bar portion  of  the  spine,  dividing  it  into  two  equal  parts, 
making  a  much  more  considerable  projection  in  women  than 
men.  After  a  long  fast,  in  thin  persons,  the  anterior  wall  ap- 
proaches it  so  nearly  as  almost  to  touch  ;  at  least,  the  vertebral 
column  is  easily  felt  by  pressing  on  the  umbilical  region,  and  is 
thus,  as  I  have  often  seen,  mistaken  for  a  morbid  tumour.  The 
organs,  separating  the  lumbar  vertebra?  from  the  peritoneum, 
are  numerous  and  important. 

The  pillars  of  the  diaphragm,  descending  almost  to  the 
fourth  lumbar  vertebra,  on  the  right,  and  only  to  the  third,  on 
Q  4 
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the  left,  are  continuous,  below,  with  the  anterior  ligament  of  the 
vertebra?. 

The  aorta  descends,  almost  in  a  direct  line,  on  the  left  side 
of  the  spine,  slightly  approaching  the  median  line,  to  the  front 
of  the  fibro-cartilage,  uniting  the  fourth  to  the  fifth  lumbar 
vertebra,  where  this  artery  bifurcates,  to  form  the  primitive  iliacs. 
In  its  course,  it  gives  off,  anteriorly,  the  inferior  diaphragmatic* 
cceliac  axis,  superior  and  inferior  mesenteric  arteries ;  laterally, 
the  renal,  sur-renal,  and  spermatic ;  and,  posteriorly,  the  lumbar 
branches  and  middle  sacral.  Long  hidden  by  the  fleshy  fibres 
of  the  crura,  it  separates  from  them,  so  as  to  be  visible  in  the 
abdomen  only  in  front  of  the  second  lumbar  vertebra.  Anteri- 
orly, it  is  covered  above  the  cceliac  axis  by  the  semilunar  gan- 
glion ;  between  the  axis  and  the  mesenteric  artery,  by  the  solar 
plexus;  still  lower,  by  the  aortic  plexus,  or  the  fasciculi  running 
to  form  the  inferior  mesenteric  plexus.  Its  left  side  corresponds 
to  the  great  sympathetic,  which  is  particularly  close  to  it  at  the 
sacro-vertebral  angle.  To  the  right  it  is,  at  first,  separated 
from  the  vena  cava  by  the  corresponding  pillar  of  the  diaphragm. 
These  two  vessels  then  touch,  or  are  separated  merely  by  a  thin 
fibro-celluiar  membrane,  in  which  case  varicose  aneurism, 
either  traumatic  or  spontaneous,  may  (as  Lancisi  reports,  in 
the  case  of  his  servant,)  take  place  between  the  aorta  and  cava, 
as  between  any  other  arteries  and  veins  of  the  body.  The 
thoracic  duct,  at  first  placed  posteriorly,  passes  rather  to  the 
right,  as  it  ascends  and  penetrates  the  peritoneum  by  the  same 
opening.  It  is  separated  from  the  spine  by  a  small  quantity  of 
lamellous  cellular  tissue  and  the  prevertebral  ligament. 

As  the  aorta  is  covered  immediately,  anteriorly  and  laterally, 
by  the  peritoneum,  afterwards,  in  the  epigastric  region,  by  the 
cardiac  extremity  of  the  stomach,  splenic  vein,  lesser  omentum, 
the  right  portion  of  the  stomach,  and  the  left  lobe  of  the  liver, 
cancer  of  the  upper  or  lower  portions  of  the  stomach,  or  tumour 
of  the  left  lobe  of  the  liver,  may  produce  considerable  disorder 
of  the  circulation.  Its  aneurismal  tumours  of  the  epigastric 
region,  in  their  turn,  give  rise  to  nausea,  vomiting,  thus  sus- 
pending the  digestive  functions. 

It  is  crossed,  between  the  cceliac  and  superior  mesenteric,  by 
the  pancreas;  afterwards,  beneath  this  latter,  by  the  inferior 
portion  of  the  duodenum.  In  addition,  we  find,  between  it  and 
the  anterior  wall  of  the  abdomen,  the  transverse  mesocolon,  the 
mesentery  arch  of  the  colon,  a  large  portion  of  the  small  intes- 
tine, and  the  great  omentum.  Its  pulsation  can  be  easily  felt  in 
this  region.  The  walls  of  the  abdomen  being  very  flexible,  and 
the  spine  convex,  it  is,  under  certain  circumstances,  scarcely  se- 
parated from  the  umbilicus,  but  by  peritoneum  and  omen- 
tum ;  and  if  it  should  be  wounded,  it  might  be  possible  to 
suspend  the  hemorrhage,  for  a  moment,  by  pressing  firmly  on  the 
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left  side  of  the  spine,  across  the  abdominal  wall.  By  this  means, 
we  may  suspend  uterine  hemorrhage,  as  I  have  advantageously 
tried  upon  several  occasions.  This  would  also  be  of  the  greatest 
assistance  in  ligature  of  either  of  the  iliac  arteries,  for  traumatic 
aneurisms  especially. 

Numerous  glands,  surrounding  the  aorta,  from  the  cceliac  axis 
to  the  sacro-vertebral  prominence,  may  strongly  compress  it 
when  they  are  the  seat  of  scrofulous  or  other  swellings. 

It  is,  moreover,  observable,  that  tumours  of  this  artery  some- 
times project  posteriorly,  causing  absorption  of  the  bodies  of  the 
vertebrae,  rather  than  anteriorly,  and  laterally,  where  there  are 
only  soft  parts. 

It  is  thus  that  aneurism  of  its  posterior  region  may  produce 
paraplegia,  be  mistaken  for  caries  of  the  vertebrae,  and,  if  it 
project  into  the  lumbar  region,  resemble  abscess. 

We  perceive,  then,  that  to  expose  the  aorta,  by  dividing  the 
wall  of  the  abdomen,  the  most  convenient  point  would  be  that 
corresponding  to  the  third  lumbar  vertebra. 

The  experiments  on  dogs  prove,  that  ligature  of  the  abdomi- 
nal aorta  is  not  absolutely  fatal.  I  dissected  a  cat,  upon  whom 
M.  P.  Grandchamps  operated  five  months  previously,  without  any 
appearance  of  the  animal's  suffering  much  inconvenience,  although 
the  artery,  between  the  two  mesenteries,  was  converted  into  a  solid 
ligament.  Paris,  Mechel,  &c.  have  found  the  aorta  so  much 
contracted,  that  it  would  not  admit  a  crowquill.  Goodison,  in 
1818,  found  it  quite  obliterated  in  the  body  of  a  woman  of  forty. 
Several  facts,  of  the  same  nature,  have  been  related  since.  I 
have  myself  published  a  case,  in  which  it  was  filled  with  a  con- 
crete and  solid  matter  above  the  primitive  iliacs. 

By  applying  the  thread  above  the  inferior  mesenteric,  we  pre- 
serve a  free  anastomosis,  as  this  vessel  runs  directly  into  the 
superior  mesenteric.  There  are,  also,  several  others  which  con- 
vey the  blood  into  the  lower  extremities.  The  communication 
of  the  lumbar  arteries  among  themselves,  of  the  same  with  the 
ilio-lumbar,  circumflexa  ilii,  gluteal  intercostals,  lateral  branches 
of  the  epigastric  and  phrenic,  those  of  the  epigastric  with  the 
internal  mammary,  the  inferior  intercostals,  and  inferior  phrenic, 
&c.  form  so  many  anastomoses,  that  they  would  prevent  circu- 
lation being  destroyed  in  the  parts  beneath  the  thread.  Never- 
theless, it  must  be  said,  that  its  ligature,  performed  two  or 
three  times  in  man,  only  preceded  the  death  of  the  patient  by 
a  few  hours ;  and  that,  by  penetrating  through  the  loins,  as 
recommended  by  Gerdy,  we  should  not  avoid  any  of  the  dangers. 

The  lumbar  arteries,  already  described  in  that  region,  arise 
from  the  posterior  portion  of  the  aorta,  cross  the  groove  in  the 
bones  of  each  vertebra,  and  plunge  into  a  kind  of  canal,  formed 
partly  by  bones,  partly  by  the  psoas  muscles,  or  by  the  small 
fibrous  bands,  by  which  they  arise  from  the  spine,  and  would  be 
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torn,  if,  in  tying  the  aorta,  we  endeavoured  to  raise  it  to  any 
extent. 

Crossed  by  the  great  sympathetic,  genito-crural,  and  lumbar 
plexus  of  nerves,  they  enter  the  psoas  magnus,  after  having  given 
off  their  posterior  branch,  and  terminate  between  the  peritoneum 
and  the  quadratus  lumborum. 

The  vena  cava,  to  the  right,  and  on  a  plane  anterior  to  that 
of  the  aorta,  in  emerging  from  the  diaphragm,  places  itself  more 
posteriorly  beneath  the  liver.  The  two  vessels,  at  first  separated 
by  the  lobulus  Spigelii,  immediately  approximate,  and  are  soon 
in  contact.  Anteriorly,  the  vein  corresponds,  superiorly,  with 
the  liver,  which  encloses  it  in  its  posterior  fissure,  receiving 
there  several  branches  of  some  magnitude, — among  others,  the 
hepatic,  before  it  traverses  the  diaphragm.  Abscesses  of  the 
liver  would  easily  open  into  it,  were  it  not  in  the  nature  of  ves- 
sels to  present  considerable  resistance  to  ulcerous  inflammations. 
When,  as  James  has  observed,  purulent  collections  discharge 
into  the  inferior  vena  cava,  or  into  the  mesenteric  vein,  as  seen 
by  M.  Robert,  it  is  evident  that  death  would  at  once  ensue. 

Covered  directly  by  the  vena  porta,  the  excretory  canals 
of  the  bile,  the  right  extremity  of  the  pancreas,  perpendicular 
portion  of  the  duodenum,  renal  artery,  small  omentum,  pylorus, 
meso-colon,  right  spermatic  artery,  small  intestines,  and  great 
omentum,  the  vena  cava  is  prolonged  from  the  vertebral 
column,  at  first,  by  the  whole  thickness  of  the  right  crus  of  the 
diaphragm,  subsequently  by  the  right  portion  of  the  semilunar 
ganglion.  To  the  right  it  is  in  contact  with  the  liver,  the 
super-renal  capsule,  the  kidney,  and  peritoneum.  It  results 
from  these  relations,  that  induration  of  the  liver  or  pancreas, 
that  cancer  of  the  pylorus  and  mesenteric  glands,  and  also,  that 
aneurisms  of  the  aorta,  may  prevent  the  blood  from  mounting 
to  the  heart,  and  produce  dropsy;  that  they  may  even  perforate 
this  vein,  project  into  its  interior,  filling  it ;  or  becoming  dis- 
solved, circulate  with  the  blood,  as  I  have  frequently  seen  and 
published. 

The  lumbar  veins  accompany  the  arteries.  Emptying  into 
the  vena  cava,  those  of  the  left  side  pass  beneath  the  aorta,  in 
the  same  manner  that  the  right  lumbar  arteries  cross  the  pos- 
terior surface  of  the  vein.  This  arrangement  very  rarely  varies ; 
however,  we  have  met  with  the  vena  cava  to  the  left  of  the 
aorta,  between  the  primitive  iliac  and  the  emulgent  veins. 
There  it  was  greatly  dilated.  It  afterwards  passed  in  front 
of  the  artery,  and  ran  as  usual  in  the  fissure  of  the  liver. 

Lying  immediately  on  the  bodies  of  the  vertebra?,  the  lumbar 
vessels  are  completely  out  of  the  way  of  all  compression  from 
the  muscles  and  other  surrounding  organs. 

The  chain  of  lymphatic  glands  and  the  cellular  tissue,  in  front  of 
the  lumbar  vertebra?,  offer  the  same  arrangement  as  in  the  pos- 
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terior  mediastinum.  As  these  glands  form  an  uninterrupted 
series  as  far  as  the  summit  of  the  thorax,  they  account  for  the 
numerous  encephaloid  tumours  met  with  between  the  layers  of 
the  peritoneum,  from  the  sacrum  to  the  neck,  as  a  consequence 
of  scirrhus  of  the  testicle. 

The  spinal  nerves  here  merit  some  attention.  Their  anterior 
branches  anastomose  with  each  other,  and  with  the  last  inter- 
costal, in  front  of  the  transverse  processes  of  the  vertebrae. 
Thus  blended,  and  covered  by  the  psoas,  inflammation  of  that 
muscle  considerably  affects  the  lumbar  plexus.  The  genito- 
crural  nerve,  traversing  the  fleshy  fibres  from  behind  forwards, 
lying  upon  the  vertebrae,  may  be  compressed  by  tumours  deve- 
loped in  the  abdomen.  The  ilio-scrotal  and  inguino-cutaneous 
branches,  running  nearly  transversely  outwards,  between  the 
quadratus  lumborum  and  psoas  muscles,  soon  terminate  in  the 
lateral  region.  Finally,  the  obturator  and  crural  nerves,  which 
will  be  described  with  the  iliac  fossae. 

The  great  sympathetic  is  here  remarkable  for  its  more 
anterior  position,  the  irregularity  of  its  form,  as  well  as  for  its 
plexiform  union  over  the  pillars  of  the  aorta.  In  fact,  it  is 
here,  that  the  great  splanchnic  nerves  emerge  from  the  chest 
to  anastomose,  and  produce  the  semilunar  ganglion,  that  the 
lesser  splanchnic  spread  in  front  of  the  emulgent  arteries,  and 
that  all  anastomose,  mingling  one  with  the  other,  as  also  with 
the  filaments  of  the  pneumogastric,  to  produce  the  solar  plexus, 
and  all  the  branches  running  from  it;  to  form,  in  fact,  that 
nervous  centre  upon  which  ancient  practitioners  laid  so  much 
stress,  and  which  is  alone  capable  of  explaining  the  suffocating 
pains  experienced  in  certain  diseases  of  this  region,  or  the 
danger  of  its  contusion. 

The  psoas  muscles. — The  lesser  psoas  does  not  always  exist,  i 
and  the  great  may  be  considered  as  formed  of  two  portions, 
applied,  the  one,  on  the  side  of  the  bodies  of  the  vertebrae,  the 
other,  in  front  of  the  laminae  of  the  transverse  processes. 
Separated  from  the  quadratus  muscle  by  the  anterior  layer  of 
the  aponeurosis  of  the  transversalis,  the  psoas  magnus  is 
covered  by  a  fibro-cellular  membrane  detached  from  the  iliac 
fascia,  and  prolonged  to  the  front  of  the  process  of  the  last 
dorsal  vertebra,  where  it  assumes  the  character  of  ligament. 
We  there,  in  fact,  find  two  fibrous  arches,  of  which  one,  binding 
down  the  origin  of  the  muscle,  gives  insertion  to  some  fibres  of 
the  diaphragm;  whilst  the  other  extends  from  the  vertebral 
process  to  the  inferior  margin  and  summit  of  the  last  rib,  to 
form  the  ligamentum  arcuatum.  Between  this  ligament  and  the 
ribs,  there  is  a  small  space  filled  by  cellular  tissue,  through 
which  the  sub-pleural  layers  communicate  with  the  cellular 
tissue  of  the  flank.  The  other  arch  allows  the  tissues  covering 
the  spine  in  the  chest  and  abdomen  to  unite,  and  transmit  their 
diseases.    Inferiorly,  the  psoae  separate  from  the  fifth  vertebra, 
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and  run  to  limit  internally  the  iliac  fossa,  where  we  shall  again 
see  them.  As  they  act  principally  on  the  thighs,  pain  is  fre- 
quently felt  in  the  lumbar  region  as  a  consequence  of  over 
walking.  To  the  right  side  the  psoas  is  covered  by  the  vena 
cava,  to  the  left  the  aorta  does  not  advance  so  far;  its  internal 
border  is  accompanied  by  the  great  sympathetic  of  both  sides. 
When  the  psoas  parvus  exists,  it  lies  in  front  of  the  other,  and 
is  only  remarkable  from  its  tendon,  and  that  merely  in  the 
iliac  fossa. 

The  kidney,  placed  in  front  of  the  two  last  ribs  and  quadratus 
lumborum,  external  to  the  psoas  muscle,  covered  by  the  colon 
and  peritoneum,  is  one  of  the  most  deep-seated  organs  of  the 
abdomen.  Instruments  can  only  reach  its  anterior  surface, 
after  having  traversed  the  liver,  spleen,  or  colon,  and  two  folds 
of  the  peritoneum ;  but  it  may  be  reached,  posteriorly,  without 
piercing  the  serous  membrane,  by  traversing  one  of  the  two 
last  intercostal  spaces,  at  three  or  four  inches  external  to  the 
median  line,  or  rather  by  penetrating  the  flank.  On  this  occa- 
sion we  should  remark,  that  the  kidney  descends  lower,  and  is 
closer  to  the  spine,  on  the  right  than  on  the  left.  It  is  pro- 
longed on  each  side  to  about  two  inches  below  the  twelfth  rib, 
and  overlaps  the  quadratus  muscle,  so  as  to  repose  more  or  less 
immediately  upon  the  aponeurosis  of  the  transversalis.  Its 
convex  border  is,  therefore,  the  most  superficial,  the  most  ex- 
posed to  injury,  and  encloses  the  smallest  vessels. 

The  position  and  attachment  of  the  kidney  are  subject  to 
numerous  anomalies.  I  have  seen  it  in  the  iliac  fossa  on  one 
side,  and  on  the  sacro-iliac  symphysis  on  the  other.  In  another 
subject  it  was,  as  it  were,  floating  in  the  pelvis.  I  have  fre- 
quently found  them  united  in  front  of  the  spine.  In  a  patient 
shown  to  me  by  Rayer,  and  in  a  female  under  my  care  at 
the  Hopital  de  la  Charite,  the  right  kidney  might  be  pushed, 
under  the  form  of  a  moveable  tumour,  as  far  as  the  umbilicus. 
We  can  understand,  what  mistakes  these  varieties  may  lead 
to,  in  the  diagnosis  of  diseases  and  tumours  of  the  abdomen. 

The  structure  of  this  organ  is  remarkable  for  the  size  of  its 
veins  and  arteries.  However,  phlegmonous  inflammations  are 
by  no  means  common,  resulting,  no  doubt,  from  the  small 
quantity  of  cellular  tissue  entering  into  its  composition.  Of 
a  dense  and  compact  structure,  it  is  enveloped  in  a  fibrous 
membrane,  preventing  its  swelling.  Nevertheless,  we,  not  unfre- 
quently,  find  it  acquiring  enormous  size,  in  some  diseases,  as 
yet  but  little  understood,  but  on  which  the  researches  of 
M.  Rayer  appear  to  me  likely  to  throw  some  light.  When 
it  enlarges,  it  is  nearly  always  at  the  expense  of  the  substance 
of  its  walls,  and  the  calices  generally  merge  into  the  pelvis ; 
in  which  case  it  rapidly  becomes  a  mere  pouch,  which 
diminishes  in  thickness  as  it  dilates;  a  condition  occasionally 
met  with  in  diabetes. 
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Under  these  circumstances,  the  kidney  may  inflame,  and  its 
interior  be  converted  into  abscess,  capable  of  bursting  through 
the  flank.  I  have,  more  than  once,  seen  abscess  discharge  thus, 
and  calculi  escape  through  the  opening:  whence  the  idea  of 
nephrotomy.  But  even  if  it  be  true,  that  this  operation  is  not 
so  difficult  as  is  generally  supposed,  it  is  equally  true,  that  it  is 
almost  inapplicable ;  for,  on  the  one  hand,  we  rarely  have  any 
certain  indications  of  the  disease,  and,  on  the  other,  even  if  we 
succeeded  in  penetrating  to  the  organ,  as  we  should  then  only 
remove  the  effect  of  disease  and  not  the  disease  itself,  what 
benefit  would  be  derived  ? 

The  fissure  of  the  kidney  encloses  the  artery,  vein,  and  ureter, 
so  disposed  that  the  artery  situated  in  the  middle  is  more 
elevated,  whilst  the  ureter,  posteriorly,  is  more  inferior.  The 
right  vein  is  much  shorter  than  the  left,  from  its  proximity  to 
the  vena  cava,  to  which  it  runs.  It  is  the  reverse  with  the 
artery,  which  is  sometimes  double,  treble,  and  even  quadruple, 
although  there  be  only  one  kidney  on  each  side.  This  dis- 
position would  be  favourable  in  tying  the  aorta,  if  by  chance 
the  ligature  were  placed  between  the  origins  of  these  branches. 

The  ureter,  conveying  the  urine  from  the  kidney  to  the 
bladder,  descends  parallel  to  the  vertebral  column,  in  front 
of  the  psoas,  enveloped  in  a  sheath  derived  from  the  fascia 
propria.  Its  walls  are  very  strong,  without  being  thick.  Its 
calibre  has  been  observed  to  equal  that  of  the  small  intestine, 
in  cases  where  an  obstacle  had  completely  prevented  the  pas- 
sage of  urine  into  the  bladder.  It  may,  under  these  circum- 
stances, burst,  giving  rise  to  fatal  effusion,  either  into  the 
peritoneum  or  in  the  fascia  propria.  Occasionally  it  is  double  ; 
sometimes  merely  bifurcated. 

The  cellular  tissue,  filling  the  intervals  of  the  various  organs  just 
described,  forms,  in  an  especial  manner,  a  very  thick  layer  around 
the  kidney ;  most  commonly  the  situation  of  deep-seated  inflam- 
mation of  the  lumbar  fossae.  Its  lamellous  disposition,  abund- 
ance, and  the  nature  of  the  parts  embedded  in  it,  favour,  more 
than  any  other  cause,  the  formation  of  abscess.  Continuous  with 
the  cellular  tissue  in  front  of  the  spine,  and,  consequently,  with 
the  general  layer  of  the  abdomen  and  chest,  fluids  may  collect 
here  from  various  points.  On  the  contrary,  when  abscesses 
occur  here,  the  pus  may  burrow  into  the  iliac  fossa,  or,  passing 
beneath  the  integuments  of  the  loins,  produce  symptoms  of  lum- 
bar abscess.  In  1825,  I  examined  a  body  in  which  there  was 
a  communication  between  the  chest,  in  front  of  the  twelfth  rib, 
and  several  other  points  on  the  lateral  and  posterior  portion  of 
the  abdomen,  produced  by  pus  burrowing  from  the  iliac  fossa 
to  the  posterior  mediastinum,  and  the  whole  of  the  right  side  of 
the  chest.  Hence,  pus,  from  renal  abscess,  may  spread  into  the 
meso-colon  and  mesentery,  descend  into  the  pelvis,  or  ascend  to 


238      CAVITY  OF  THE  ABDOMEN,  AND  VISCERA  : 


the  chest,  flow  into  the  iliac  fossa,  run  into  the  crural  or  ingui- 
nal canal ; — if  it  remains  between  the  peritoneum  and  muscles, 
burrow  beneath  the  fascia  iliaca,  follow  the  course  of  the  iliacus 
and  psoas  muscles,  spread,  posteriorly,  above  the  ilio-lumbar 
ligament,  or  beneath  the  last  rib,  collect  beneath  the  skin  of  the 
loins,  flanks,  or  posterior  of  the  pelvis,  and  extend  into  the  iliac 
region.  In  1829, 1  found  all  these  peculiarities  in  the  same  sub- 
ject. The  first  abscess  had  burst  into  the  ureters,  the  second 
spread  to  the  loins,  at  first  downwards,  next  upwards,  after- 
wards to  the  flank,  and,  subsequently,  to  the  sacrum.  Effusion 
iliac  into  the  chest  brought  on  pleurisy  and  death.  The  mesentery, 
fossa,  and  true  pelvis,  were  equally  infiltrated  with  pus  and  urine. 

The  ureter  may  give  rise  to  similar  mischief,  and  the  results  of 
its  perforations,  spreading  to  a  distance,  give  rise  to  urinary  fis- 
tula? of  the  perineum,  towards  the  anus,  or  in  the  lumbar  region. 

Iliac  fossa. — This  fossa,  limited,  superiorly,  by  the  crest  of  the 
ilium,  where  it  presents  a  small  fissure,  augmenting  its  depth 
posteriorly,  inferiorly  by  the  posterior  border  of  Poupart's  liga- 
ment, and,  internally,  by  the  internal  margin  of  the  psoas 
muscle,  triangular  in  shape,  is  inclined  upwards,  backwards,  and 
inwards.  In  its  two  external  thirds,  it  presents  a  species  of 
groove,  deeper  in  women  than  men,  and  gradually  contracting 
as  it  terminates  by  a  cul-de-sac,  between  the  spine  of  the  ilium 
and  iliac  artery.  Internally,  it  offers  a  prominence,  at  first  very 
large,  diminishing  towards  the  crural  arch,  where  it  limits  the 
groove  just  described.  On  its  internal  side,  we  remark  another 
depression,  circumscribed,  in  front,  by  Poupart's  ligament,  behind 
by  the  ilio-pectineal  crest,  externally  by  the  external  iliac  and 
epigastric  arteries,  internally  by  the  origin  of  the  umbilical  liga- 
ment; and  which,  situated  beneath  the  lesser  inguinal  fossa, 
corresponds  to  the  superior  opening  of  the  crural  canal ;  as  the 
preceding,  placed  external  to  the  epigastric  artery,  beneath  the 
external  inguinal  fossa,  corresponds  to  the  posterior  opening  of 
the  inguinal  canal.  The  prominence,  moreover,  divides  the 
iliac  fossa  from  the  pelvis,  and  bounds  its  abdominal  margin. 

The  peritoneum,  very  elastic,  easily  separated  from  the  parts  it 
invests,  appears  thicker  here  than  in  other  regions,  from  the 
cellular  layer  investing  it,  occasionally,  assuming  a  fibrous  cha- 
racter. Adherent  only  as  it  approaches  the  iliac  crest,  it  is  thus 
predisposed  to  form  coverings  for  the  viscera,  when  they  constitute 
hernise. 

Fascia  propria. — Beneath  the  peritoneum,  we  constantly  find 
a  considerable  quantity  of  lamellous  cellular  tissue,  the  continua- 
tion of  the  general  sub-peritoneal  layer.  Proceeding  from  the 
iliac  fossa,  it  is  easily  traced  above  the  crest  of  the  ilium,  between 
the  serous  membrane  and  the  transversalis  muscle;  but  it  in- 
sensibly diminishes  in  thickness,  and  terminates  by  uniting  with 
the  fascia  transversalis  of  the  side  of  the  loins,  as  it  ascends  to- 
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wards  the  kidnies.  It  is  thicker  and  more  elastic,  as  far  as  the 
posterior  surface  of  Poupart's  ligament,  between  the  spine  of 
the  ilium  and  iliac  vessels,  where  it  is  very  distinct. 

Passing  over  the  anterior  surface  of  the  psoas,  its  laminae 
divide,  forming  a  sheath  for  the  spermatic  vessels.  It  next 
invests  the  ureter  in  a  similar  manner,  and  gives  a  complete 
sheath  to  the  iliac  vessels.  Arriving  at  the  inguinal  fossae,  it  envel- 
opes the  origin  of  the  anterior,  circumflex,  epigastric,  and  umbilical 
arteries,  and  the  vas  deferens.  In  this  situation  it  may  easily  be 
divided  into  two  portions.  One  ascends,  on  the  peritoneum,  to 
the  internal  surface  of  the  trans  versalis  muscle;  the  other,  thinner, 
invests  the  internal  crural  fossa,  is  prolonged  into  the  crural 
canal,  and  becomes  lost  in  the  superficial  fascia  of  the  thigh. 
Spreading  over  the  posterior  surface  of  Gimbernat's  and  Pou- 
part's ligaments,  it  appears  to  be  continuous,  above  this  latter, 
with  the  fascia  transversal  is,  after  having  closed  the  entrance  of 
the  crural  canal  by  a  kind  of  diaphragm,  described  by  J.  Cloquet 
as  the  septum  crurale. 

The  abundance  and  extreme  elasticity  of  the  cellular  tissue 
explain  how  we  may  reach,  not  only  the  external,  but  even  the 
common  iliac,  as  performed  by  Mott,  Crampton,  Gibson,  and, 
on  the  hypogastric,  by  Stevens  and  Atkinson,  without  cutting 
through  the  peritoneum.  We  also  see,  from  the  same  reason, 
that  the  separation  is  much  more  easily  effected  as  we  approach 
Poupart's  ligament  and  its  neighbourhood,  and  that,  in  ascending, 
we  should  keep  as  close  as  possible  to  the  line  traced  by  the 
anterior  border  of  the  ilium.  It  was  upon  this  ground  that 
Baudelocque,  Physick,  and  Ritgen  recommended  an  incision  of 
the  same  nature,  to  reach  the  summit  of  the  uterus,  or  superior 
portion  of  the  vagina,  in  the  delivery  of  distorted  females. 
Nothing  is  more  easy  than  thus  to  push  the  peritoneum  towards 
the  pelvis ;  but  the  anatomical  arrangement  admitting  it,  in  its 
turn,  renders  these  operations  exceedingly  dangerous,  as  the 
inflammation  resulting,  almost  inevitably  produces  most  profuse 
deep-seated  suppuration.*  Finally,  the  projection  produced  by 
the  psoas,  and  the  continual  re-action  of  the  viscera,  force  the 
sub-peritoneal  suppuration  of  the  iliac  fossa  to  point  above 
Poupart's  ligament,  or  in  the  crural  canal.  The  depositions  re- 
sulting from  labour  are  similarly  situated,  because  the  cellular 
tissue  of  the  round  ligament,  in  which  it  frequently  commences, 
is,  in  reality,  merely  a  dependence  of  the  preceding.  Whether 
we  meet  with  them  in  the  recently  delivered,  in  women  affected 
with  cancer,  or  who  have  disease  of  the  uterus,  or  even  among 

*  This  does  not  always  occur,  as  in  the  case  in  which  Mr.  Guthrie  tied  the 
common  iliac,  pursuing  exactly  the  same  method  of  separating  the  peritoneum  from 
the  iliac  fossa,  the  succeeding  inflammation  and  consequent  suppuration  were  by  no 
means  excessive.  Although  the  pus  discharged  from  the  wound  was  good,  thick, 
healthy  pus,  it  never  flowed  in  sufficient  quantity  to  endanger  the  life  of  the  patient, 
or  to  lead  to  any  great  anxiety  on  that  account.  I  can  speak  to  this  fact  with  cer- 
tainty, having  attended  the  patient  throughout  H.  H. 
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men,  in  consequence  of  injury  or  disease  of  the  intestines,  these 
deposits  are  commonly  situated  in  the  fascia  propria,  and  should 
be  carefully  distinguished  from  sub-aponeurotic  abscess  of  the 
same  region.  A  collection  of  this  nature,  filling  the  whole  of 
the  left  flank,  in  a  female,  whom  I  saw  with  M.  Fizeau,  had 
forced  the  intestines  so  much  over  to  the  right,  as  to  have  formed 
a  large  tumour  on  that  side. 

Fascia  iliaca. — The  very  thin  layer,  which  has  already  been 
described,  as  given  off  from  the  ligamentum  arcuatum,  and  from 
the  fibrous  arch  embracing  the  origin  of  the  psoae,  to  spread  in 
front  of  these  muscles,  insensibly  thickens,  as  it  descends  towards 
the  iliac  fossa. 

Splitting  near  the  crest  of  the  ilium,  to  envelope  the  anterior 
circumflex  artery,  it  is  continuous,  at  that  point,  with  the  fascia 
transversalis.  Its  thickness,  diminishing  over  the  fleshy  portion, 
increases  on  the  tendon  of  the  psoas.  Binding  down  the  psose 
muscles,  it  becomes  attached,  at  the  margin  of  the  pelvis,  between 
them  and  the  vessels,  previous  to  continuing  with  the  pelvic 
fascia.  Inferiorly,  the  fascia  iliaca  again  thickens,  and  ascends 
slightly  in  its  external  half,  becoming  attached  to  Poupart's  liga- 
ment, subsequently,  to  the  iliac  spine,  at  about  eight  lines  ex- 
ternal to  the  crural  artery,  and  to  the  pectineal  crest,  in  its 
course  to  the  spine  of  the  pubes.  It,  sometimes,  gives  off'  a 
lamina,  which  is  attached  to  the  anterior  surface  of  the  femoral 
vessels. 

Poupart's  ligament  thus  appears  to  give  origin  to  two  mem- 
branes, of  which  one,  the  fascia  transversalis,  ascends  on  the 
posterior  surface  of  the  internal  oblique  and  transversalis, 
whilst  the  other  descends  over  the  iliac  fossa,  constituting  the 
fascia  iliaca.  In  a  word,  the  iliac  and  transverse  fascia?  appear 
to  form  a  large  funnel,  having  its  internal  half  elevated,  and 
the  opening  in  the  groin  represented  by  the  crural  canal. 

Crural  canal. — When  the  contents  of  this  canal  are  carefully 
removed,  we  perceive  that  its  superior  opening,  formed,  anteriorly, 
by  the  slightly  concave  margin  of  Poupart's  ligament,  is  limited, 
posteriorly,  by  the  iliac  aponeurosis  or  deep  layer  of  the  fascia 
lata.  This  latter  half  of  its  circumference  is  much  more  concave 
than  the  former.  Externally,  the  orifice  in  question  terminates 
by  an  acute  angle,  resulting  from  the  bifurcation  of  the  liga- 
ment. 

Internally,  it  is  bounded  by  the  concave  border  of  Gimber- 
nat's ligament.  Continuous,  by  its  anterior  edge,  with  the  inferior 
margin  of  the  external  pillar  of  the  inguinal  ring,  attached,  by 
its  posterior  border,  to  the  pectineal  crest,  and  presenting,  at  its 
base,  the  concave  margin  already  described,  this  ligament  cor- 
responds, by  its  apex,  to  the  spine  of  the  pubes,  whilst  its  base 
serves  as  the  internal  limit  to  the  opening  of  the  crural  canal. 
It  is,  sometimes,  continuous  with  the  two  portions  of  the  fascia 
lata,  having  its  superior  surface  inclining  downwards  and  out- 
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wards,  so  as  to  form  a  groove,  which  then  completes  the  iliac 
fossa,  a  species  of  funnel,  presented,  naturally,  by  the  crural 
canal. 

Measured  transversely,  this  opening  possesses  a  diameter  of 
nearly  two  inches,  and,  frequently,  of  two  inches  and  a  half  in 
the  female.  From  before  backwards,  in  its  greatest  space,  it  is 
only  from  ten  lines  to  an  inch,  and  immediately  contracts  as  it 
proceeds  from  the  centre.  In  the  natural  state,  it  is  divided  into 
two  portions,  by  the  crural  vessels,  in  such  a  manner  that,  from 
the  iliac  fossa,  we  arrive  here  by  two  small  spaces,  which  I  shall 
call  the  crural  fossettes,  one  internal,  the  other  external,  and  which 
must  not  be  confounded  with  the  inguinal  fossettes,  already 
mentioned.  The  internal  portion,  the  largest,  forms  what  is  specially 
described  as  the  crural  ring  ;  its  limits  are,  internally,  the  con- 
cave and  sharp  border  of  Gimbernat's  ligament,  anteriorly, 
Poupart's  ligament,  posteriorly,  the  ilio-pectineal  crest,  and,  ex- 
ternally, the  crural  artery  and  vein,  and  the  epigastric  artery.  It 
ordinarily  encloses  a  lymphatic  gland,  separated  from  the  vessels 
by  a  kind  of  septum,  a  prolongation  of  the  fascia  propria,  and 
some  fat,  which  almost  completely  closes  it.  The  viscera  in 
crural  hernia  escape  through  this  opening. 

Its  external  portion  is  also  triangular,  and  circumscribed,  an- 
teriorly by  Poupart's  ligament,  posteriorly,  by  the  fascia  iliaca, 
where  it  passes  to  the  thigh,  becoming  continuous  with  the  fascia 
lata,  externally,  by  the  angle  uniting  the  iliac  fascia  to  the 
crural  ligament,  and  internally,  by  the  septum  separating  the 
femoral  and  epigastric  arteries  from  the  crural  lymphatic  gland. 

In  describing  the  crural  ring,  most  anatomists  have  neglected 
this  portion,  for  that  internal  to  the  vessels,  which,  in  fact, 
offers  much  less  interest ;  however,  unless  it  be  demonstrated 
that  herniae  never  occur  there,  Scarpa  has  gone  too  far,  in  ad- 
vancing that  the  thing  is  impossible.  In  the  dead  body,  I  have 
always  seen  that  the  point  of  a  finger,  carried  through  the 
external  crural  fossette,  penetrates,  without  much  difficulty,  into 
the  crural  canal,  external  to  the  artery.  M.  J.  Cloquet,  moreover, 
cites  an  example  of  this,  in  his  dissertation. 

Muscles. — The  psoas  parvus  merely  presents  its  tendon  here. 
The  psoas  ma  gnus,  passing  from  the  sides  of  the  sacro -vertebral 
angle  to  the  crural  arch,  contracts  the  transverse  diameter  of 
the  superior  opening  of  the  pelvis  ;  hence,  the  custom  of  slightly 
bending  the  thighs  and  legs  during  labour. 

Attached  to  the  whole  of  the  fossa  of  the  same  name,  the 
iliacus  muscle,  thin  superiorly,  thickens,  in  a  remarkable  maimer, 
inferiorly,  before  it  passes  the  crural  arch. 

Iliac  canal,  very  large  in  the  centre,  the  canal  constituted  by 
the  fascia  iliaca  in  front,  and  of  which  the  ilium  forms  the  floor, 
contracts  inferiorly,  to  communicate  with  the  thigh. 

Its  femoral  opening  is  constituted,  on  one  side,  by  the  anterior 
border  of  the  os  innominatum,  from  the  anterior  superior  spine, 

R 


242'     CAVITY  OF  THE  ABDOMEN,  AND  VISCERA  : 


as  far  as  the  ilio-pectineal  eminence ;  and,  on  the  other,  by  the 
external  half  of  Poupart's  ligament.  Elliptic,  and  like  the  crural 
ring,  which  it  resembles  in  more  than  one  respect,  and  from 
which  it  is  separated  by  merely  that  portion  of  the  fascia  iliaca 
descending  from  Poupart's  ligament  to  the  body  of  the  pubes, 
this  opening  is  completely  filled  by  the  psoas  and  iliacus  mus- 
cles, the  inguino-cutaneous  and  crural  nerves. 

The  superior  opening  of  the  iliac  canal  is  much  less  regular 
than  the  preceding.  Posteriorly,  it  is  limited  by  the  iliolumbar 
ligament,  the  transverse  process  and  side  of  the  body  of  the 
last  lumbar  vertebra.  Therefore,  to  avoid  tearing  the  apo- 
neurosis, we  must  carry  the  finger  between  the  quadratus 
lumborum,  the  psoas,  and  the  posterior  cavity  of  the  iliac  crest. 

The  muscles  confined  in  this  canal  may,  consequently,  con- 
tract, without  interfering  with  the  digestive  organs,  situated  in 
front.  We  also  perceive,  how  the  fibrous  sheaths,  covering  the 
psoas,  unite  the  fascia  iliaca  to  the  ligamentum  arcuatum  of  the 
diaphragm,  forming  a  continuous  tract  from  the  latter,  as  far  as 
the  small  trochanter. 

This  disposition  explains  the  distinction  necessary  to  be  made 
when  we  treat  of  symptomatic  abscess.  It  is  well  known,  that 
pus  from  the  abdomen  frequently  arrives  at  the  groin,  but  the 
manner  by  which  it  does  so  remains  to  be  studied.  When  it 
descends  between  the  peritoneum  and  the  fascia  iliaca,  it  escapes 
by  the  crural  or  the  inguinal  canal,  rather  than  by  that  which  I 
have  just  described.  As  the  result  of  deep-seated  caries  of  the 
vertebras,  especially  of  those  in  the  lumbar  region,  it  more 
•frequently  burrows  beneath  the  fascia  iliaca,  following  the  iliac 
canal.  Thus,  abscesses  of  the  first  kind  depend,  more  parti- 
cularly, upon  inflammation  of  the  subperitoneal  cellular  tissue, 
or  of  the  soft  parts  in  general,  whilst  those  of  the  second 
coincide,  nearly  always,  with  caries  of  the  spine. 

These  latter  are,  consequently,  distinguished  from  abscesses 
of  the  iliac  fossa,  as  they  have  no  tendency  to  become  super- 
ficial, or  to  reach  the  side  of  the  pelvis,  before  spreading  into 
the  loins. 

The  opening  conducting  them  to  the  thigh  also  allows  the 
pus  formed  near  the  hip  joint  to  enter  the  iliac  fossa,  and 
disorganize  the  muscles,  filling  it,  as  I  saw  in  two  instances,  in 
1831.  Finally,  it  is  of  importance,  that  we  should  not  confound 
under  this  point  of  view  the  diseases  of  the  psoas  muscle  with 
those  of  the  iliac,  as  is  too  generally  done ;  in  fact,  the  cellular 
membrane,  which  is  prolonged  upwards,  is  sufficiently  thin  for 
the  former  to  reach  the  peritoneum,  as  well  as  the  side  of  the 
ilium,  whilst  the  latter  are  almost  necessarily  confined  within 
the  limits  of  the  iliac  canal. 

Arteries. — Resulting  from  the  bifurcation  of  the  aorta,  the  iliac 
arteries  arise  opposite  the  cartilage,  uniting  the  fourth  and  fifth 
lumbar  vertebrae,  sometimes  a  little  higher,  at  others  a  little 
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lower.  Petsche  has  seen  them  separate  from  the  aorta,  close 
to  the  diaphragm.  Their  direction  may  be  well  shown,  by  a 
line  drawn,  from  about  two  inches  beneath  the  umbilicus,  to  the 
middle  of  Poupart's  ligament ;  to  the  posterior  border  of  the 
pnbes,  that  of  the  left  side  is  about  four  inches  and  a  half  long, 
whilst  that  of  the  right  is  five.  To  the  middle  of  the  crural 
ligament,  they  are  each  half  an  inch  longer.  The  former,  in 
leaving  the  sacro-vertebral  angle,  presents  a  very  marked  curve, 
having  its  convexity  backwards,  and  slightly  outwards,  to  beyond 
the  sacro-iliac  symphysis;  subsequently  a  second,  longer  and 
much  less  marked,  in  an  inverse  direction,  as  far  as  its  entrance 
beneath  the  crural  arch. 

After  a  course  of  two  or  three  inches,  the  iliac  arteries,  in 
their  turn,  divide  or  bifurcate.  Up  to  this  point  they  bear  the 
name  of  common  or  primitive  iliac.  Of  the  two  branches  resulting, 
one  is  the  internal  iliac  or  pelvic,  the  other  the  external  iliac  or 
crural.  The  precise  point  of  their  bifurcation  is  not  regular. 
Most  frequently,  it  is  between  the  posterior  pelvic  symphysis  and 
the  sacro-vertebral  eminence;  sometimes,  on  the  symphysis  itself, 
and  in  other  cases,  on  the  bodies  of  the  vertebrae,  it  is  usually 
close  to  the  spine  on  the  right,  whilst  on  the  left  it  is  less  dis- 
tant from  the  sacro-iliac  articulation ;  not  that  they  are  more 
prolonged  on  one  side  than  the  other  on  this  account,  but, 
simply,  because  that  of  the  right  side  has  to  pursue  a  longer 
course  before  it  arrives  in  front  of  the  symphysis.  These  va- 
riations as  to  origin,  which  appear  indifferent  at  first  sight, 
would,  however,  be  very  important,  were  it  possible  to  recognize 
them  during  life,  when  we  would  apply  a  ligature  on  one  of 
their  trunks. 

Between  the  common  iliac  and  the  crural  arch,  the  external 
iliac  arteries  are  enveloped  in  a  very  strong  sheath,  derived  from 
the  fascia  propria.  This  sheath  is  thicker  anteriorly  than  pos- 
teriorly, much  stronger  inferiorly  than  superiorly,  and  at  the  same 
time  encloses  the  vein.  Externally,  each  lies  on  the  fascia  iliaca, 
which  separates  it  from  the  psoas  muscles;  posteriorly,  we  find 
its  accompanying  veins  and  obturator  nerves.  Anteriorly,  it  is 
covered  by  the  peritoneum,  and  crossed  by  the  ureters,  opposite 
the  symphysis,  and  by  the  vas  deferens,  near  the  crural  arch. 
The  genito-crural  nerve,  or  one  of  its  branches,  frequently  ramifies 
in  front,  or  on  its  external  side,  and  is,  therefore,  with  difficulty 
avoided  in  the  ligature  of  this  vessel,  which  is,  in  addition, 
surrounded  by  a  sheath  and  lymphatic  glands.  We  must  remark 
that  the  external  iliac  sometimes  furnishes  the  profunda.  In 
the  patient  in  whom  James  tied  the  aorta,  it  was  double,  so 
that  the  thread  might  have  been  applied  on  the  sound  branch, 
and,  consequently,  have  no  influence  over  the  aneurism. 

Of  all  these  relations,  the  most  important  are  those  existing 
between  the  artery  and  vein,  and  between  the  artery  and  the 
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sheath  formed  by  the  fascia  propria ;  as,  if  we  would  tie  the  first, 
we  must  draw  the  second  out  of  the  way,  and  divide  the  last. 

Before  it  furnishes  the  internal,  the  primitive  iliac  sometimes 
gives  off  the  ilio -lumbar,  which  always  dips  down  into  the  iliac  fossa, 
when  it  anastomoses  with  the  circumflexa  ilii,  and,  a  little  higher, 
with  the  last  lumbar  branches.  This  would  perform  an  im- 
portant function,  if  the  aorta  were  obliterated  above  its  origin. 

The  epigastric  commonly  arises  opposite  the  pectineal  crest, 
from  the  anterior  and  internal  portion  of  the  external  iliac 
artery.  It  is  rarely  given  off  from  a  trunk,  common  to  it  and 
to  the  circumflexa  ilii,  but  it  has  been  seen  proceeding  from 
the  femoral,  and  even  from  the  profunda.  In  the  subject 
dissected  by  Michelet,  it  furnished  the  internal  circumflex 
artery  of  the  left  thigh.  Sometimes,  also,  its  commencement  is 
more  elevated,  at  about  an  inch  behind  the  pubes  and  the  iliac 
fossa.  The  first  case  would  render  ligature  of  the  crural  artery 
more  dangerous  between  Poupart's  ligament  and  the  origin  of 
the  profunda,  but  it  would  favour  the  same  operation  performed 
on  the  external  iliac.  The  second  would  render  the  latter 
dangerous,  and  be  favourable  to  the  former.  Beclard  tied  the 
external  iliac,  in  1822,  at  the  Hopital  de  la  Faculte.  The  pa- 
tient died  of  hemorrhage  four  days  afterwards,  and  we  found 
that  the  thread,  placed  about  two  lines  beneath  the  epigastric, 
had  cut  through  half  the  substance  of  the  iliac  artery. 

Immediately  after  its  origin,  the  epigastric  artery  descends 
obliquely  within,  to  reascend  behind  Poupart's  ligament,  forming 
the  fourth  of  a  circle,  embracing  the  inferior  and  internal  portion 
of  the  spermatic  cord.  When  the  viscera  escape  through  the  in- 
ternal crural  fossette,  half  the  external  circumference  of  the 
tumour  is  surrounded  by  the  iliac  vein,  the  artery,  and  the 
origin  of  the  epigastric  vessels.  The  knife  must,  therefore,  be 
directed  towards  its  interior  semicircle.  The  epigastric  here 
gives  off  two  branches,  one  which  follows  the  posterior  surface 
of  Poupart's  or  Gimbernat's  ligament  to  cross  the  symphysis; 
the  other,  seldom  more  than  a  branch  of  the  latter,  descends, 
crossing  the  posterior  surface  of  the  same  ligament,  to  the  sub- 
pubic foramen. 

The  first  may  follow  the  inferior  border  of  the  ligament, 
proceed  parallel  to  its  superior  border,  or  even  above  it.  Sur- 
rounding, in  the  first  place,  the  inferior  portion  of  the  neck  of 
the  sac,  it  passes  over  its  anterior  half  circumference  in  the 
second;  a  disposition  which  has  alarmed  surgeons,  and  has  led 
them  to  cut  inwards,  instead  of  directing  the  bistouri  vertically, 
or  parallel  to  the  linea  alba. 

When  this  branch  does  not  furnish  the  obturator,  it  is  rarely 
of  sufficient  size  to  endanger  hemorrhage.  Hey  says  that  he 
wounded  the  epigastric,  cutting  upwards,  and  that  the  hemor- 
rhage was  stopped  without  difficulty,  by  means  of  small  pieces  of 
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sponge  introduced  into  the  wound.  The  patient  being  cured, 
he  could  not  ascertain  the  precise  nature  of  the  injury ;  but,  as 
Scarpa  also  remarks,  the  injured  artery  was  not  the  epigastric, 
since  that  almost  constantly  lies  externally  in  crural  hernia.  It 
is  difficult  to  suppose,  with  this  latter  author,  that  it  was  the  ob- 
turator arising  from  the  femoral  or  epigastric;  I  think  that  it  was 
merely  the  branch  in  question,  which  had  attained  more  than 
ordinary  magnitude.  In  fact,  it  is  not  to  be  presumed,  that 
simple  compression  would  entirely  suspend  a  hemorrhage 
arising  from  either  of  the  arteries  mentioned  by  these  two 
surgeons.  The  second  as  frequently  arises  from  that  which  we 
have  just  described  as  from  the  epigastric  itself.  Running  some- 
times closer,  sometimes  further  from  it,  it  would,  in  one  case, 
reach  the  subpubic  foramen,  by  embracing  the  external  part  of 
the  neck  of  the  sac,  whilst,  in  the  other,  it  winds  round  the  in- 
ternal side,  unless  the  branch  furnishing  it  passes  beneath  the 
tumour.  In  this  case,  happily  the  most  frequent,  all  the  in- 
ternal and  superior  half  is  without  vessels,  so  that  in  women, 
where  the  spermatic  artery  causes  no  anxiety,  we  may  cut  with 
certainty  on  this  side.  In  the  former,  on  the  contrary,  the  neck 
of  the  sac  would  be,  almost  completely,  surrounded  by  arteries. 
With  such  a  disposition,  it  would  be  impossible  to  avoid  severe 
hemorrhage  in  operating  for  crural  hernia,  and  the  embarrass- 
ment would  be  much  increased,  if  there  existed  a  second  epi- 
gastric, furnished  by  the  internal  iliac,  of  which  M.  Lauth 
communicated  a  case  to  me,  and  as  I  myself  saw  in  1832;  for 
it  is  probable,  that  the  anormal  branch  would  be  then  placed 
within  the  tumour. 

It  is  now  a  long  time  since  anatomists  remarked  the  common 
origin  of  the  epigastric  and  obturator  arteries,  but  it  is  later  that 
Monro  attempted  to  establish,  in  what  proportion  of  cases  this 
is  met  with.  He  says,  one  time  in  twenty;  Burns  announces 
more  than  thirty  instances ;  Hesselbach  considers  this  anomaly 
very  rare.  Scarpa  and  Lawrance  admit,  that  it  may  take  place 
once  in  ten  or  fifteen  times ;  M.  J.  Cloquet,  once  in  three  or 
five ;  and  F.  Meckel,  that  it  is  almost  as  common  as  the  normal 
condition.  My  own  observation,  founded  on  the  examination 
of  upwards  of  one  thousand  bodies,  leads  me  to  coincide  with 
Monro. 

Finally,  it  is  easy  to  understand  this  common  origin.  The 
obturator  artery,  in  fact,  is  naturally  produced  by  two  branches, 
of  equal  size,  in  the  very  young  foetus;  one  supplied  by  the 
hypogastric,  the  other  by  the  external  iliac  or  epigastric.  After 
birth,  and  in  the  adult,  one  of  these  branches  remains  as  it  was 
during  the  early  period  of  intra-uterine  life,  whilst  the  other 
alone  follows  the  general  increase  of  organization.  Or  if,  con- 
trary to  the  usual  order,  the  branch  from  the  internal  iliac  is 
arrested  in  its  developement,  the  obturator  will  appear  to  come 
from  the  epigastric.  It  is,  therefore,  in  some  degree,  a  natural 
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disposition.  It  must  be  observed,  moreover,  that,  in  the  majo- 
rity of  cases,  the  obturator  artery,  arising  from  the  epigastric,  is 
pushed  outwards  and  backwards  by  the  organs  protruding  to 
form  femoral  hernia,  and  that  it  would  only  pass  above  and 
internal  to  this  tumour,  in  those  subjects  where  the  proper 
pubic  branch  gives  it  off,  and  would  itself  be  separated  from 
the  epigastric,  and  considerably  from  the  external  iliac.  In  a 
double  femoral  hernia  of  one  side,  Burns  saw  the  obturator 
descend  between  the  neck  of  the  two  tumours;  so  that  the 
division  of  the  one  might  have  been  performed  without  danger 
internally,  whilst  that  of  the  other  would,  almost  of  necessity, 
have  been  succeeded  by  hemorrhage. 

If  the  obturator  artery  should  wind  round  the  superior  side 
of  the  hernia,  it  does  not  follow,  that  it  would  inevitably  be 
divided  by  cutting  on  the  concave  margin  of  Gimbernat's  liga- 
ment. In  crural  hernia,  this  ligament  is  commonly  very  much 
inclined  towards  the  thigh.  On  the  other  hand,  the  vessels, 
more  or  less  prolonged,  by  the  viscera,  from  the  circumference 
of  the  ring,  are  naturally  enveloped  in  the  fascia  propria,  which 
retains  them  at  a  sufficient  distance  from  the  superior  surface  of 
the  ligament,  as,  generally,  to  permit  of  our  cutting  sufficiently 
upwards  or  inwards,  without  interfering  with  the  surrounding 
arteries.  The  danger,  moreover,  is  less,  as  the  obturator  de- 
taches itself  from  the  epigastric  higher  up,  or  as  the  latter  arises 
from  the  external  iliac  at  a  greater  distance  from  Poupart's 
ligament. 

When,  on  the  contrary,  they  arise  from  the  femoral  together, 
that  is  to  say,  between  the  pectineal  crest  and  the  origin  of  the 
profunda,  if  the  obturator  does  not  pass  between  the  tumour  and 
the  pectineus  muscle,  if  it  ascends  on  the  anterior  surface  of  the 
neck  of  the  sac,  we  can  imagine,  that  in  the  degree  of  its  proxi- 
mity to  the  situation  of  the  stricture,  so  is  its  danger  of  being 
injured. 

The  epigastric,  in  its  turn,  may  be  only  a  branch  of  the  ob- 
turator, or  any  other  division  of  the  internal  iliac.  This  dispo- 
sition has  been  noticed  by  Monro,  and  we  also  find  another 
extraordinary  example  in  the  works  of  Hesselbach.  Meckel, 
who  accused  the  latter  of  being  mistaken,  had,  doubtless,  never 
seen  the  beautiful  plates  in  which  it  is  represented.  In  the 
instance  for  which  I  am  indebted  to  M.  Lauth,  it  proceeded  from 
the  bottom  of  the  pelvis.  In  such  a  case,  whatever  kind  of 
hernia  it  be,  the  epigastric  would  run  along  its  internal  side; 
but,  probably,  sufficiently  far  from  the  ring  to  escape  being 
wounded,  where  the  bistouri  is  properly  directed. 

Anterior  iliac,  or  circurnflexa  ilii,  also  given  off  from  the  ex- 
ternal iliac,  previous  to  its  entering  the  crural  canal,  arises,  com- 
monly, opposite  the  epigastric.  Arrived  close  to  the  external 
angle  of  the  crural  canal,  it  pierces  the  iliac  fascia,  which  splits, 
near  its  attachment  at  Poupart's  ligament,  to  supply  it  with  a 
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sheath.  Following  the  curvature  of  the  crest  of  the  ilium,  it 
gives  off,  from  its  concavity,  several  branches,  which  anastomose 
with  the  ilio-lumbar,  whilst  others  arise,  from  its  convexity,  to 
ramify  in  the  abdominal  parietes. 

The  spermatic  artery,  arising  from  the  aorta  or  renal  artery, 
descends  in  the  fascia  propria,  in  front  of  the  psoae  muscles,  as 
far  as  the  posterior  surface  of  Poupart's  ligament,  without  being 
of  much  interest,  as  regards  surgery.  By  degrees  it  approaches 
the  vas  deferens,  and  ascends  into  the  inguinal  canal ;  it  here 
becomes  of  importance,  relative  to  crural  hernia,  in  man.  The 
spermatic  cord,  in  fact,  is  so  disposed,  that  in  entering  the  canal 
it  lies  external  to  crural  hernia,  whilst  in  leaving  the  ex- 
ternal ring  it  is  internal.  Crossing  the  whole  of  the  superior 
surface  of  the  tumour,  it  might  be  divided  by  an  incision  made 
directly  upwards. 

Arnaud,  who  says  that  he  lost  a  patient  by  this  incision,  and 
mentions  a  similar  accident  as  occurring  to  another  surgeon, 
was  so  convinced  that  the  hemorrhages,  considered  before  his 
time  as  proceeding  from  the  epigastric,  depended  upon  the  divi- 
sion of  the  spermatic,  and  of  the  impossibility  of  avoiding  this 
vessel  in  cutting  upwards,  that  he  subsequently  preferred  open- 
ing the  neck  of  the  sac  with  a  pair  of  scissars,  and  raising  the 
crural  arch  with  a  hook,  to  employing  a  knife.  Sir  A.  Cooper 
and  Scarpa  have  partaken  of  these  fears,  and  their  opinions  are 
at  present  usually  adopted.  The  first  of  these  authors  has,  cer- 
tainly, magnified  the  dangers  of  cutting  otherwise  than  he  re- 
commends; but  Gunz  is  also  wrong,  when,  in  opposition  to 
Arnaud,  he  maintains  that  the  spermatic  artery  cannot  be 
wounded,  unless  we  completely  divide  Poupart's  ligament. 

This  ligament  is  hollowed  into  a  groove,  at  the  bottom  of 
which  the  artery  runs  obliquely,  thus  approximating  rather 
closer  to  the  neck  of  the  hernia  than  might,  at  first  sight,  be 
supposed ;  but,  as  this  trench  is  effaced  as  the  external  pillar  of 
the  ring  approaches  the  spine  of  the  pubes,  we  can  only  reach 
the  cord  at  its  internal  portion,  after  cutting  to  a  greater  extent 
than  is  usually  required.  We  should  also  observe,  that,  being 
loosely  enveloped  in  the  inguinal  canal,  it  rolls  under  the  knife 
before  it  is  divided,  and  that  the  spermatic  artery  itself  is  gene- 
rally too  small  to  give  rise  to  any  serious  hemorrhage. 

Besides  the  epigastric  and  circumflex,  the  external  iliac  some- 
times, though  rarely,  gives  off*  a  renal.  I  met  with  this  once,  in 
1825,  and  again  in  18*29.  They  were  on  the  right  side  in  both 
cases.  This  would  be  an  unfortunate  arrangement,  where  the 
trunk  of  the  external  iliac  required  to  be  tied  high  up.  The 
external  iliac  has  been  too  frequently  and  too  successfully  tied 
to  admit  of  question  as  to  its  utility.  The  circulation  is  then 
continued,  without  difficulty,  by  the  numerous  anastomoses  ex- 
isting between  the  cutaneous,  the  circumflex,  epigastric  branches, 
and  the  intercostal  lumbar,  ilio-lumbar,  and  internal  mammary 
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arteries,  between  the  circumflex  and  all  the  superior  branches 
of  the  femoral,  the  gluteal,  sciatic,  internal,  pubic,  obturator,  &c. 
arteries.f 

Veins. — Running  to  the  vena  cava,  on  the  side  of  the  four  or 
five  lumbar  vertebrae,  the  primitive  iliac  veins  contract  relations 
with  their  accompanying  arteries,  which  are  not  the  same  on 
both  sides.  To  understand  this  distinction,  it  will  be  quite  suffi- 
cient to  bear  in  mind  what  has  already  been  said,  with  regard 
to  the  artery  of  the  right  side,  and  the  vein  of  the  left,  and 
reciprocally.  Hence  it  results,  that  the  latter  has  to  cross  the 
posterior  surface  of  the  commencement  of  the  right  iliac,  and, 
also,  the  aorta,  to  reach  the  internal  side  of  the  left  iliac,  so  that 
the  external  side  of  the  latter  is  free,  through  its  whole  extent. 
On  the  right,  on  the  contrary,  the  vein,  at  first  situated  external 
to  its  artery,  runs  by  degrees  beneath  its  posterior  surface, 
finally  lying  to  its  inner  side  before  reaching  the  internal  ring. 
Thus,  we  may  easily  pass  a  ligature  around  the  artery  of  the 
right  side,  by  sliding  the  smooth  extremity  of  an  aneurismal 
needle  or  director,  on  its  pelvic  side,  obliquely  outwards.  This 
method  would  be  equally  applicable  on  the  left  side,  at  what- 
ever height  the  operation  is  required,  even  if  it  be  upon  the 
common  iliac  itself. 

The  ilio-lumbar  and  circumflex  always  follow  the  arteries  of 
the  same  name.  The  two  veins  accompanying  each  epigastric 
artery  do  so  likewise;  with  this  difference,  however,  that  they 
do  not  form  the  curve  beneath  the  cords,  as  they  empty  them- 
selves into  the  external  iliac,  which  corresponds  to  the  middle 
portion  of  the  abdominal  orifice  of  the  inguinal  canal.  The 
epigastric  artery  would,  consequently,  be  secured  with  greater 
facility  near  its  commencement. 

The  spermatic  veins  also  follow  their  arteries,  which,  however, 
they  greatly  surpass  in  size.  There  are  always  two,  occasionally 
three,  especially  in  the  female,  where  these  vessels  are  termed 
ovarian,  sometimes  representing  a  complete  plexus,  between  the 
kidney  and  round  ligament.  In  this  sex,  and  occasionally  also 
in  man,  the  lumbar  veins  anastomose  with  the  branches  of  the 
circumflex  and  ilio-lumbar,  constituting  in  and  above  the  iliac 
fossa  another  plexus,  named  pampiniform,  which,  however,  must 
not  be  confounded  with  the  preceding.  The  length  of  the 
ovarian  and  spermatic  veins,  the  thinness  of  their  walls,  and 
the  softness  of  the  parts  through  which  they  run,  predispose 
them  to  the  varicose  dilatation,  occasionally  manifested,  and 
permit  of  their  bursting ;  producing  fatal  hemorrhage  in  the 
abdomen. 

The  lymphatics  of  the  iliac  fossa  are  very  abundant.  These 
vessels  are  large,  short,  and  numerous.  The  glands  forming  a 
chain  around  the  blood  vessels  are  all  placed  in  the  fascia  pro- 
pria. Their  tumours  may  resemble  aneurism.  That  situated 
in  the  crural  ring,  ordinarily  much  elongated,  may  project  into 
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the  pelvis,  and,  at  the  same  time,  extend  as  far  as  the  external 
opening  of  the  crural,  which  it  sometimes  almost  entirely  fills. 
We  can  understand  that,  contained  in  a  narrow  space,  if  it 
should  swell,  serious  mischief  would  result ;  that  it  might,  for 
example,  compress  the  femoral  artery  and  vein,  or  form  a 
tumour  in  the  groin,  resembling  hernia.  In  a  patient  sent  to 
me  by  M.  Chardel,  it  constituted  a  band  of  union  between 
two  enormous  encephaloid  tumours,  one  of  which  occupied  the 
iliac  fossa,  and  the  other  the  groin. 

The  nerves  derived  from  the  lumbar  plexus,  at  first  enveloped 
by  the  fibres  of  the  psoas  muscle,  ramify  beneath  the  aponeu- 
rosis, before  piercing  it. 

The  inguino-cntaneouS)  oblique  as  far  as  the  anterior  superior 
spine  of  the  ilium,  traverses  the  notch  separating  this  process 
from  the  anterior  inferior  spine,  and  does  not  perforate  the 
aponeurosis  until  it  reaches  the  thigh. 

The  genito-crural  runs  parallel  to  the  iliac  artery,  almost 
always  on  its  outer  side,  and  occasionally  on  its  anterior  sur- 
face. In  the  latter  case,  it  is  better  to  catch  it  with  a  pair  of 
forceps,  and  cut  it  across,  instead  of  implicating  it  in  the  liga- 
ture of  the  vessel.  If,  however,  it  has  already  been  pressed  by 
the  thread,  we  should  then  confine  ourselves,  to  drawing  the 
ligature  tighter,  so  as  completely  to  destroy  its  action.  Its  two 
branches  generally  divide  close  to  Poupart's  ligament.  The  ingui- 
nal soon  unites  to  the  spermatic  vessels  and  vas  deferens,  enter- 
ing the  inguinal  canal  with  them.  The  femoral  follows  the 
original  direction  of  the  nerve,  and  runs  to  the  external  por- 
tion of  the  crural  canal;  but  they  are  neither  of  them  sufficiently 
large  to  lead  to  much  practical  consideration. 

The  obturator  descends  beneath  the  internal  side  of  the  psoas 
muscle,  and  pierces  the  aponeurosis  covering  the  sacro-iliac 
symphysis,  to  traverse  the  pelvis,  where  it  remains  behind  the 
iliac  vessels.  We  shall  again  meet  with  it  in  the  pelvic  cavity, 
as  also  with  the  lumbo-sacral  nerve,  uniting  in  front  of  the 
sacrum  the  two  plexuses,  whence  its  name  is  derived. 

The  crural  is  here  an  essential  nerve.  As  it  descends,  it 
by  degrees  leaves  the  posterior  surface  of  the  psoas,  so  that 
towards  the  inferior  third  of  the  iliac  fossa,  it  lies  beneath  the 
iliac  fascia,  in  the  fissure  uniting  the  two  fleshy  masses  of  the 
region.  Separated  from  the  artery  up  to  this  point,  by  the 
thickness  of  the  muscle  beneath  which  it  lies,  it  subsequently 
approaches  it  so  closely,  that  at  its  entrance  into  the  crural 
canal,  they  are  merely  divided  by  the  aponeurosis.  Enclosed 
in  the  same  fibrous  canal  with  the  iliac  and  psoas  muscles, 
it  runs  with  them  beneath  the  crural  arch  by  the  iliac  canal, 
of  which  it  fills  the  internal  angle,  and  may  be  considerably 
pressed  upon  by  the  head  of  the  child  during  labour. 

The  skeleton,  formed  by  the  osseous  portion,  whence  the 
name  of  the  region  is  derived,  does  not,  properly,  comprehend 
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the  ilium,  which  we  will  examine  more  particularly  with  the 
gluteal  region.  We  shall,  therefore,  merely  remark,  that  the 
two  iliac  fossae  nearly  completely  form  that  which  is  called  the 
greater  basin  or  pelvis,  the  greater  dimensions  of  which,  in  the 
female,  depend  upon  increased  separation  of  the  iliac  spine. 
As  the  inguinal  canal  is  at  the  same  time  very  small,  femoral 
hernias  are  just  as  common  among  women  as  inguinal  among 
men.  Thus,  in  infancy,  where  nothing  of  the  kind  exists, 
inguinal  herniae  are  almost  as  frequent  as  crural  among  young 
girls. 

The  crest  of  the  ilium  is  occasionally  thrown  backwards,  or 
towards  the  side,  so  that  the  whole  of  the  bone  approaches  the 
horizontal  direction,  and  the  iliac  fossa  becomes  flattened. 
This  disposition,  which  singularly  favours  the  inclination  of  the 
uterus  during  pregnancy,  if  it  should  occur  in  females  sufficiently 
young  to  become  enceinte,  appears  to  me  to  depend  upon  the 
gentle,  but  permanent,  pressure,  exercised  by  the  viscera  upon 
the  bones,  badly  supported  by  the  abdominal  parietes,  relaxed 
partly  by  age,  or  in  consequence  of  repeated  pregnancies, 
dropsy,  or  even  from  the  ordinary  en-bon-point  towards  the 
close  of  life.  When,  on  the  contrary,  in  adult  females,  the  iliac 
crests  are  too  much  elevated,  that  is  to  say,  when  they  are  dis- 
posed as  in  man,  they  favour  the  descent  of  the  uterus  during 
labour. 

The  iliac  muscle  is  so  loosely  attached  to  the  fossa,  that  in 
inflammations  the  latter  is  quickly  denuded  by  suppuration. 
Hence  the  extreme  tendency  of  the  ilium  to  necrosis,  &c.  in 
consequence  of  psoas  abscess,  &c,  and  the  necessity  of  active 
treatment  at  the  commencement  of  these  diseases. 


SECTION  SECOND. 

VISCERA. 

We  will  now  briefly  examine  the  various  organs  enclosed  in 
the  cavity  of  the  abdomen. 

The  liver  fills  the  whole  of  the  right  hypochondrium.  Its 
left  lobe  extends  also  into  the  epigastrium,  where  it  may  be 
easily  felt  through  the  walls  of  the  abdomen  in  thin  persons,  or 
when  swollen.  In  the  living  subject,  it  ascends  and  descends 
slightly  during  respiration.  Thus,  when  we  examine  it  exter- 
nally, we  should  desire  the  patient  to  take  a  deep  inspiration. 
In  the  foetus,  and  during  infancy,  it  extends  more  or  less  beyond 
the  false  ribs;  in  the  adult,  on  the  contrary,  and  in  sound 
health,  it  is  completely  sheltered  by  these  bones,  excepting 
in  its  epigastric  portion.  However,  it  has  been  occasionally 
found  so  much  elongated  and  relaxed,  that  it  descended  into 
the  iliac  region,  and  even  into  an  inguinal  hernia. 
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On  the  dead  body,  in  a  horizontal  position,  the  liver  some- 
times ascends  an  inch  or  two ;  in  the  vertical  position  it  descends 
beyond  the  margin  of  the  ribs.  During  life,  it  is  much  less 
mobile.  Its  convex  surface,  overlaid,  as  it  were,  by  the  dia- 
phragm, and  invested  by  the  peritoneum,  is  much  predisposed 
to  the  contraction  of  adhesions.  We  can  understand,  then, 
that  abscesses  of  the  liver  may  project  through  the  last  inter- 
costal spaces,  or  beneath  the  ribs,  in  the  lumbar  regions  and 
flank;  or  into  the  epigastrium,  and  open  externally.  From  the 
relative  position  of  its  concave  surface,  these  abscesses  may 
open  into  the  transverse  colon,  and  discharge  through  it  when 
they  occur  in  its  anterior  margin;  or  into  the  stomach,  and  be 
thus  evacuated  by  vomiting,  as  well  as  in  the  first  portion  of 
the  duodenum. 

Its  slight  extensibility,  fragile  texture,  its  size  and  weight, 
cause  it  to  be  very  frequently  ruptured,  notwithstanding  the 
protection  afforded  by  the  ribs,  by  shocks  or  external  violence 
received  on  the  abdomen,  either  directly  or  by  concussion.  The 
enlargements  which  it  undergoes  in  some  persons,  during  inter- 
mittent fevers,  cause  it  to  pass  the  hypochondrium  and  render 
this  accident  still  more  probable,  as  then  a  kick  or  blow  from 
a  stick  is  quite  sufficient  to  cause  rupture.  I  have  seen  this 
occur  from  the  patient  having  been  run  over,  although  the 
external  trace  of  injury  was  very  slight.  Its  wounds  are  exces- 
sively dangerous,  partly  on  account  of  the  large  and  numerous 
vessels  ramifying  in  it,  and  partly  because  they  must  of  neces- 
sity be  penetrating. 

The  base  of  the  gall  bladder,  corresponding  to  the  cartilage  of 
the  ninth  rib,  projects,  when  distended,  beneath  the  right  hypo- 
chondrium. It  would  be  excessively  dangerous  to  mistake  such 
a  tumour  for  an  abscess.  As  in  this  condition  it  inflames,  con- 
tracting firm  adhesions  with  the  abdominal  parietes,  its  opening 
is  not  always  followed  by  effusions  into  the  abdomen.  Hence 
J.  L.  Petit  recommended  the  extraction  of  biliary  calculi  by 
making  an  opening  in  the  hypochondrium.  Surrounding  the 
hepatic  ducts  there  are  some  glands,  which  in  swelling  may 
obstruct  the  passage  of  the  bile  into  the  duodenum,  and  cause 
a  general  icterus,  or  at  least  considerable  distension  of  the  gall 
bladder,  when  the  pressure  takes  place  upon  the  ductus  choli- 
dicus,  which  may  open  into  the  vena  porta;  producing  phle- 
bitis, quickly  fatal. 

The  relation  of  the  gall  bladder  with  the  transverse  colon 
allows  of  its  contracting  adhesions  with  that  intestine,  and 
accounts  for  the  calculi  being  expelled  through  it.  Liable 
to  concussion  from  the  other  viscera,  closed  by  the  fold- 
ing of  its  neck,  it  is  so  much  compressed,  in  most  of  the  vio- 
lent blows  on  the  abdomen,  as  easily  to  be  ruptured.  Its 
ducts,  especially  the  hepatic,  allowing  but  little  distension,  may 
yield  from  the  same  causes,  as  in  the  case  related  by  M.  Cam- 
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paignac ;  and  the  bile  contained  in  the  organ  flowing  into 
the  peritoneum  is  the  principal  danger  of  such  injuries.  How- 
ever, as  it  is  the  continued  flow  of  bile,  rather  than  the  pri- 
mitive effusion,  which  produces  death,  by  generalizing  the 
inflammation,  we  may  imagine,  with  M.  Campaignac,  that  by 
applying  a  ligature  on  the  cystic  duct,  (which  appears  to  me  to 
be  extremely  dangerous,)  or  round  the  wound,  when  it  occupies 
the  base  or  inferior  surface  of  the  organ,  it  would  not  be 
absolutely  impossible  to  arrest  the  progress  of  the  evil.  Being, 
moreover,  free  at  its  two  inferior  thirds,  it  might  be  possible 
to  apply  actual  cautery  to  the  wound,  as  performed  upon  some 
animals  by  M.  Vilardebo,  and  thus  prevent  the  necessity  of 
leaving  a  thread  in  the  abdomen.  But  the  existence  and  seat 
of  such  injuries  appear  to  me  so  difficult  to  be  precisely  ascer- 
tained, that  these  methods  can  scarcely  be  available.  The 
most  elevated  portion  of  its  base  is  sufficiently  close  to  the 
hypochondrium  to  render  its  perforation,  or  that  of  its  superior 
wall,  across  the  substance  of  the  liver,  capable  of  being  suc- 
ceeded by  an  external  fistula  without  destroying  the  patient. 
The  case  of  the  old  soldier,  mentioned  by  M.  Civiale,  appears 
to  belong  to  this  class.  From  the  same  disposition  the  incision 
as  recommended  by  M.  Greves,  or  M.  Begin,  would  allow  the 
distended  organ  to  enter  the  wound,  and  there  be  opened 
without  much  danger.  Finally,  the  two  cases  published  by 
M,  Chaule  prove  that  the  operation  introduced  by  Petit 
should  be  retained. 

The  spleen,  in  the  natural  condition,  is  nearly  completely 
enclosed  in  the  left  hypochondrium.  Its  convex  and  smooth 
surface  corresponds  to  the  three  last  intercostal  spaces,  and 
extends  a  little  beyond  the  last  rib.  Posteriorly,  it  is  separated 
from  the  diaphragm  above,  and  the  kidney  below,  merely  by 
peritoneum.  Being  covered  in  front  by  the  stomach,  violent 
exercise  immediately  after  eating  causes  great  pain  in  the  left 
side.  Essentially  composed  of  vessels,  this  organ  is  more  than 
any  other  predisposed  to  swell,  being  capable  of  acquiring 
enormous  size,  notwithstanding  it  is  enveloped  in  a  fibrous 
membrane.  It  has  been  found  weighing  thirty-five  pounds, 
and  I  have  myself  seen  it  filling  the  left  half  of  the  abdomen, 
descending  into  the  iliac  fossa. 

Like  the  liver,  its  texture  renders  it  very  susceptible  of  being 
ruptured.  Its  functions  are  but  little  understood,  and  appear 
of  so  little  importance  that  it  has  been  removed  more  than 
once.  M.  Powel  performed  the  operation  on  a  patient,  who  per- 
fectly recovered ;  Bailleau  relates  another  example.  Its  injuries 
are  only  dangerous  from  the  succeeding  hemorrhage. 

The  stomach,  partly  filling  the  left  hypochondrium,  and  a 
large  portion  of  the  epigastrium,  is  by  no  means  fixed  in  its 
situation.  In  the  adult,  its  superior  margin  is  very  much 
curved,  whilst  in  the  foetus  it  descends  almost  perpendicularly 
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towards  the  umbilicus.  When  full,  its  anterior  surface  in  con- 
tact with  the  inferior  portion  of  the  liver,  and  particularly 
with  the  left  lobe  of  that  organ,  explains  why  reclining  and 
sleeping  on  the  left  side  are  painful  immediately  after  meals, 
and  how,  if  it  be  ulcerated  or  destroyed  in  that  direction,  it 
may  to  a  certain  degree  continue  its  functions,  without  allow- 
ing the  food  to  pass  into  the  cavity  of  the  peritoneum.  Its 
mobility  accounts  for  its  occasional  presence  in  umbilical,  and 
even  inguinal  hernia. 

Confined,  as  it  were,  in  the  hypochondrium,  after  digestion, 
the  stomach  is  then  less  exposed  to  the  action  of  external  bodies, 
and  we  may  traverse  the  epigastric  region,  from  one  side  to  the 
other,  with  a  sword  for  instance,  without  injury;  of  which  I  had 
proof  at  the  Hopital  de  la  Faculte,  in  1835.  A  man  had  been 
run  through  the  abdomen  by  a  sword.  Entering  at  three 
inches  external  to  and  above  the  umbilicus,  on  the  left  side, 
it  made  its  exit  on  the  right,  between  the  ninth  and  tenth 
rib,  having  left  the  stomach  and  transverse  colon  below  and  to 
the  left,  without  touching  them.  Next  grazing  the  inferior 
surface  of  the  liver,  it  had  entered  that  organ  above  the  gall 
bladder,  after  piercing  the  small  omentum. 

The  greater  curvature  of  the  stomach,  embraced  by  the 
gastro- epiploic  artery,  allows  pulsation  to  be  felt  in  some 
positions,  and  among  thin  individuals,  resembling  aneurism., 
and  rendering  wounds  more  dangerous  here,  in  consequence  of 
the  hemorrhage.  Its  lesser  curvature,  also  traversed  by  two 
arteries,  the  coronary  and  pyloric,  can  be  but  rarely  injured. 
With  regard  to  wounds  of  its  anterior  surface,  they  are  more 
frequent  and  less  dangerous,  as  there  are  fewer  vessels,  and  it  is 
easier  to  apply  the  suture. 

Besides  being  very  mobile  and  elastic,  the  stomach  is  so  dis- 
posed, when  distended,  that  the  curve  which  it  represents  with 
the  cardia  and  duodenum,  prevents  ejection  of  the  contents  from 
simple  pressure  of  the  walls.  Consequently,  in  this  condition, 
a  fall  or  blow  on  the  abdomen  will  be  sufficient  to  rupture  it. 
From  its  proximity  to  the  abdominal  parietes,  ulcerations  or 
wounds  of  its  anterior  surface  are  sometimes  preceded  or 
followed  by  adhesion  above  the  umbilicus.  Hence  those  per- 
forations of  the  epigastrium,  recommended  for  conveying  food 
directly  into  the  stomach.  It  is  thus,  that  foreign  substances, 
a  knife,  metal,  &c.  swallowed,  have  shown  themselves  in  the 
same  region.  Ulceration  of  the  greater  curvature  would,  for 
the  same  reason,  permit  fluids  to  burrow  between  the  folds  of 
the  omentum,  and  thus  to  present  themselves  externally  as 
abscesses,  of  which  Le  Dran  has  related  an  example.  The 
depending  position  of  its  great  cul-de-sac,  causes  fluids,  &c. 
to  stagnate  during  disease  and  after  death,  in  some  measure 
explaining  the  frequency  of  its  ramolissement,  and  large  per- 
foration, not  only  in  the  young  person,  but  the  adult,  as  I  saw 
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in  1827,  with  M.  Carpuron,  in  a  medical  student.  Its  relations 
with  the  diaphragm  on  the  other  hand,  are  the  causes  of  its 
frequent  passage  into  the  thorax,  when  this  muscle  is  per- 
forated ;  then  allowing  it  to  ascend  even  as  far  as  the  clavicle, 
or,  at  least,  very  high  up  beneath  the  ribs,  interfering  in  the 
diagnosis  of  the  causes  of  disease  of  the  chest.  It  is  frequently 
so  large  in  great  eaters,  or  from  disease,  as  to  extend  to  the 
pubes,  rendering  it  very  liable  to  be  implicated  in  hernias. 
Although  the  importance  of  the  stomach  is  indisputable,  its 
almost  complete  disorganization  is  not  always  an  absolute 
obstacle  to  digestion.  It  has  been  met  with  transformed  into 
a  cartilaginous  bag,  more  than  half  an  inch  thick.  Its  walls, 
in  a  woman  whom  I  saw  in  1831,  were  totally  diseased  by 
cancer,  and  were  one  or  two  inches  thick  in  all  parts,  excepting 
in  front,  in  a  circle  of  two  or  three  inches,  although  the  diges- 
tive functions  proceeded  up  to  the  moment  of  death.  Its  dis- 
tension by  food  also  shows,  that  wounds  are  more  dangerous 
after  than  before  meals.  Although  its  termination  in  cul-de- 
sac  does  not  appear  compatible  with  life,  we  must  admit,  that 
the  matters  traversing  it  need  not  be  ejected  by  the  anus,  if 
there  was  no  imposition  in  the  case  of  the  beggar  cited  by  M. 
Denis,  who  had  no  rectal  opening,  and  from  his  birth  had 
returned  what  he  ate  by  the  mouth.  The  same  may  be  said  of 
a  subject  mentioned  by  M.  Montessanto,  where  the  anus  had 
been  closed  for  ten  years. 

The  duodenum  is  remarkable,  in  surgery,  from  its  fixed  posi- 
tion preventing  its  implication  in  herniae,  and  from  its  relations 
with  other  organs.  This  stability  is  not  always  an  obstacle  to 
its  being  enclosed  in  the  exomphali.  M.  Cruveilhier  has  seen  it  so 
free  as  to  descend  to  the  groin.  Its  superior  portion  is  sufficiently 
near  the  concave  surface  of  the  liver,  anteriorly  and  superiorly, 
to  compress  the  excretory  biliary  ducts,  or  for  hepatic  abscesses  to 
burst  into  its  interior,  and  biliary  calculi  to  be  also  received  there. 
The  second,  lying  on  the  kidney,  may  be  perforated  in  abscess 
of  that  organ,  so  that  renal  calculi,  and  purulent  or  urinary 
collections,  are  also  sometimes  discharged  through  it.  In  front, 
it  corresponds  to  the  colon,  crossing  the  commencement  of  the 
arch,  and  frequently  being  united  to  it  by  inflammations.  Pos- 
teriorly, and  to  the  left,  it  embraces  the  pancreas,  the  canal  of 
which  it  covers,  as  well  as  the  termination  of  the  ductus  chole- 
dochus,  perforating  its  posterior  wall.  Thus,  derangement  of 
the  biliary  secretion  is  frequently  dependent  upon  its  disor- 
ganization. Its  third  portion,  placed  transversely,  in  front  of 
the  spine,  in  the  separation  of  the  layers  of  the  transverse  me- 
socolon, is  so  disposed,  that  it  lies  upon  the  inferior  vena  cava 
and  the  aorta,  immediately  beneath  the  superior  mesenteric 
artery.  The  peritoneum  being  very  loosely  united  in  front,  it 
may  dilate  considerably,  and,  consequently,  raise  this  last  artery 
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sufficiently  for  its  pulsation  to  be  felt  through  the  wall  of  the 
abdomen. 

The  small  intestine  extends  obliquely,  forming  several  convo- 
lutions, from  the  left  side  of  the  second  lumbar  vertebra  to  the 
right  iliac  fossa.  As  a  whole,  it  represents  a  sort  of  moveable 
packet,  occupying  the  whole  of  the  umbilical  region,  a  portion 
of  the  flanks,  and  the  hypogastrium.  Its  weight  tends  to  draw  it 
towards  the  most  depending  parts,  whilst  the  length  and  ex- 
tensibility of  its  folds  allow  of  its  protrusion  through  all  the 
natural  or  accidental  openings  of  the  abdomen  ;  consequently, 
we  find  it  in  nearly  all  inguinal,  crural,  perineal,  umbilical,  ven- 
tral, &c.  herniae.  Compressed  by  the  action  of  the  muscles,  it 
promptly  protrudes  when  an  opening  of  any  extent  is  made  in 
the  abdomen,  and  is  thus  liable  to  all  kinds  of  injuries.  Wounds 
are  always  dangerous,  especially  those  near  the  duodenum ;  on 
the  one  hand,  because,  if  it  should  become  necessary  to  make 
an  artificial  anus,  the  food  would  then  escape  before  nutritious 
particles  had  been  absorbed ;  on  the  other,  because,  near  the 
transverse  mesocolon,  the  small  intestine  is  so  deeply  situated, 
that  it  would  be  difficult  to  draw  the  wounded  portion  towards 
the  exterior. 

The  mass  formed  by  the  small  intestines,  between  the  walls 
of  the  abdomen  and  the  lumbar,  or  most  prominent  portion 
of  the  spine,  partly  furnishes  the  reason  for  their  being  torn 
and  bruised,  without  any  external  solution  of  continuity;  and 
why,  when  distended,  a  kick,  blow,  or  violence  of  any  kind, 
easily  produces  rupture.  Their  length,  and  the  shortness  of  the 
mesentery,  cause  them  to  become  implicated  in  various  diseases, 
and  to  twist  upon  themselves  to  so  great  a  degree,  as  to  be  con- 
stricted. As  the  vessels  enter  the  concave  border  of  this  canal, 
wounds  are  much  more  dangerous  there  than  at  its  convex 
portion,  which  is  more  easily  brought  in  relation  to  the 
abdominal  parietes.  Composed  of  circular  and  longitudinal 
fibres,  its  wounds  would  always  be  succeeded  by  separation  of 
parts,  when  they  occurred  parallel  or  transversely  to  its  axis; 
were  it  not,  happily,  that  the  mucous  membrane  immediately 
swells,  closing  the  wound,  when  not  more  than  a  few  lines  in 
extent ;  thus  preventing  effusion.  This  peculiarity  shows  the 
inutility  of  acupuncture  in  intestinal  tympanites. 

The  serous  investment  adhering  intimately  to  the  muscular, 
this  portion  of  the  alimentary  canal  is  scarcely  susceptible  of 
dilatation.  From  its  cellular  chai'acter,  when  once  inflamed,  this 
tunic  would  ulcerate,  and  break  upon  the  least  constriction ; 
thus,  nothing  is  more  common  in  strangulated  herniae,  than 
circular  and  concentric  ulceration  of  the  constricted  intestine. 
Its  predisposition  to  adhesive  inflammation  explains  how  the 
omentum  adheres  so  quickly  to  it,  and  how  it  becomes  everted, 
uniting  with  itself,  external  to  a  ligature  comprehending  either 
its  whole  cylinder,  or  the  circumference  of  its  lateral  openings ; 
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thereby  enclosing  the  thread,  and  obliging  it  to  fall  into  the 
interior  of  the  intestine,  carrying  with  it  the  constricted  por- 
tion of  the  organ ;  and  how  the  lips  of  its  wounds  are  cemented 
so  promptly  to  the  neighbouring  parts,  re-establishing  its  con- 
tinuity. 

The  fleshy  membrane  of  the  small  intestine,  composed  of 
regularly  interlacing  fibres,  offers  considerable  resistance  to 
causes  of  distension.  Its  villous  tunic  encloses  numerous  small 
granules,  described  by  Peyer  and  Bruner.  Disseminated,  on 
the  one  hand,  over  the  whole  extent  of  the  membrane,  and,  on 
the  other,  assembled  in  oval,  round,  or  irregular  patches,  es- 
pecially towards  the  c cecum,  these,  when  attacked  by  specific 
inflammation,  produce  a  great  majority  of  the  fevers,  called 
putrid,  adynamic,  ataxic,  typhoid,  &c.  They  are,  also,  the  seat 
of  those  ulcerations  so  frequently  met  with  in  the  last  stage  of 
phthisis. 

The  fungoid  texture  of  this  tunic,  allowing  only  its  free  sur- 
face to  swell,  also  interrupts  the  passage  of  food,  after  herniae 
with  gangrene,  where  the  constriction  has  not  been  removed  to 
a  sufficient  extent.  Softer,  and  as  easily  inflamed  as  the  peri- 
toneum, the  internal  tunics  of  the  intestine,  as  has  long  since 
been  observed  by  Dupuytren,  are  mostly  the  first  to  yield  when 
strangulated. 

In  the  adult,  the  caecum  almost  completely  fills  the  right 
iliac  fossa.  Its  appendix,  which  floats  in  the  true  pelvis,  is  ca- 
pable of  uniting,  by  its  apex,  to  other  organs,  forming  a  ring, 
in  which  the  small  intestines  may  enter,  occasionally  becoming 
constricted.  Larger  than  the  rest  of  the  intestine,  succeeding 
to  the  narrowest  portion  of  the  ilium,  and  forming  a  cul-de- 
sac,  it  allows  of  the  contents  accumulating  and  becoming  hard 
to  a  much  greater  extent  than  elsewhere ;  so  much  so,  in  fact, 
that  the  swelling  resulting  has  often  been  mistaken  for  a  dis- 
eased mass,  and  treated  as  such.  It  may  compress  the  surround- 
ing tissues,  and  produce  inflammation.  Hence,  doubtless,  one 
of  the  causes  of  abscess  in  the  right  iliac  fossa,  especially  of 
those  preceded  by  constipation,  or  intestinal  inflammation. 
Foreign  substances,  such  as  cherry  and  grape  stones,  &c.  easily 
enter  here,  thus  producing  inflammation  and  considerable 
danger.  Its  anterior  saculi  explain  its  tendency  to  become  ce- 
mented to  the  parietes  of  the  iliac  fossa,  and  how  its  perforation 
might  produce  subcutaneous  gangrenous  abscess  in  the  supra- 
inguinal  region,  and,  subsequently,  a  fistula,  capable  of  imme- 
diate cure. 

The  manner  in  which  the  ccecum  is  fixed  in  the  iliac  fossa 
varies.  When  the  peritoneum  invests  it,  so  as  to  form  the  meso- 
coecum,  posteriorly,  it  is  very  moveable,  and  may  be  displaced 
with  the  greatest  facility. 

When,  on  the  contrary,  the  serous  membrane  only  invests  its 
anterior  two  thirds,  it  appears  firmly  fixed  to  the  point  which 
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St  habitually  occupies.  In  the  former  case  it  may  extend  towards 
the  inguinal  and  crural  canals,  through  the  unravelled  linea  alba, 
umbilicus,  perinasum,  and  even  to  the  opposite  side,  forming 
hernia?,  similar  to  those  of  the  small  intestines,  as  it  is  then 
completely  enveloped  in  peritoneum.  In  the  second,  it  may 
also,  although  less  easily,  escape  through  the  parts  already  in- 
dicated. Here,  the  portion  invested  merely  by  cellular  tissue 
may  be  in  contact  with  the  external  investments,  and,  by  chance, 
be  drawn  into  the  inguinal  canal,  without  possessing  any  proper 
hernial  sac. 

Finally,  the  size  of  the  ccecum,  its  attachment,  the  support 
it  derives  from  the  iliac  crest  externally,  and  the  vertebral 
column,  or  psoas  muscle,  internally,  its  proximity  to  the  ab- 
dominal parietes,  and  the  ilium,  which  supports  it  posteriorly, 
render  it,  of  all  the  intestines,  one  of  the  most  subject  to  rup- 
ture. 

The  ascending  colon  mounts  as  far  as  the  supra-umbilical  line, 
before  it  curves  to  the  left,  to  form  the  transverse  colon. 
Smaller  than  the  ccecum,  like  it  sacculated,  and  of  a  much 
greater  calibre  than  the  small  intestines,  it  is  sometimes  fixed 
in  front  of  the  quadratus  lumborum,  or  kidney,  by  a  true 
mesocolon,  and  sometimes  deprived  of  peritoneum  in  its  posterior 
fifth ;  whence  it  follows,  that  lumbar  abscesses  and  nephritic 
calculi  may  enter  this  intestine,  and  that,  reciprocally,  an  open- 
ing of  the  colon  may  be  succeeded  by  a  stercoraceous  deposit 
in  the  lumbar  region ;  thus  producing  true  intestinal  fistula. 
The  ccecum  may  do  as  much  on  its  anterior  half. 

Whilst  on  this  subject,  wTe  may  remark  that  the  presence  of 
pins,  shot,  &c.  in  the  bladder  of  man,  forming  nuclei  for  calculi, 
is  by  no  means  an  extraordinary  occurrence.  The  natural  rela- 
tion between  the  colon  and  ureter,  in  fact,  perfectly  accounts  for 
this,  and  I  have  no  doubt  that  some  of  the  most  surprising  facts 
related,  depend  upon  this  arrangement.  I  saw  a  remarkable 
example  in  1831.  A  pin,  the  head  of  which  still  remained  in 
the  colon,  which  was  greatly  ulcerated,  entered  the  ureter  by 
its  point,  in  such  a  manner,  that  the  calculus,  of  which  it  formed 
the  centre,  existed  partly  within,  and  partly  external  to  this  canal. 
The  continuity  of  the  cellular  tissue  of  its  posterior  border  with 
that  of  the  pelvic  fossa  shows  how  these  ulcerations  may  pro- 
duce swelling  and  disease  of  the  sub-peritoneal  layer,  from  the 
kidney  to  the  summit  of  the  pelvis,  as  occurred  in  the  individual 
whose  case  I  have  just  described. 

Anteriorly,  the  colon  presents  a  certain  number  of  fatty  appen- 
dices, which,  becoming  very  large  and  long,  may  enter  into  hernia?. 
It  must,  on  the  other  hand,  be  said,  that  these  appendices, 
when  met  with  in  an  hernial  sac,  are  quite  sufficient  indication, 
that  the  tumour  contains  a  portion  of  large  intestine.  Finally, 
when  the  right  colon  has  been  destroyed  by  gangrene,  or  cut 
s 


258 


CAVITY  OF  THE  ABDOMEN,  AND  VISCERA  : 


across,  the  flaccidity  of  its  walls,  its  dimensions,  and  the  little 
aptitude  of  its  fibres  to  contract,  admit  of  invagination  being 
easily  attempted,  or  any  kind  of  sutures  applied.  Its  villous 
tunic  encloses  Peyer's  or  Brumer's  glands,  like  that  of  the 
small  intestine ;  but  with  this  remarkable  difference,  that  they 
are  larger  and  more  disseminated,  without  being  collected  into 
a  single  patch. 

The  transverse  colon,  or  arch  of  the  colon,  is  merely  the  preceding 
intestine  changed  in  direction.  The  length  of  its  mesocolon 
allows  it  to  extend  into  the  pelvis.  It  may  also  ascend,  entering 
the  thoracic  cavity,  if  the  diaphragm  be  perforated  or  torn. 
Attached  to  the  inferior  margin  of  the  stomach,  or  at  least  to 
the  great  omentum,  it  follows  all  their  changes  of  position.  Its 
proximity  to  the  gall  bladder,  and  the  concave  surface  of  the 
liver,  is  sufficient  on  the  right  side  to  permit  of  its  contracting 
adherences  with  those  organs  in  inflammation.  When  distended 
by  gas,  its  uneven  surface  may  be  distinguished  externally. 
Its  relations  with  the  omenta,  and  the  length  of  its  mesenteric 
fold,  render  it  of  all  the  large  intestines  the  most  liable  to  be 
implicated  in  umbilical  hernia.  It  has  also  been  seen  in  crural, 
inguinal,  perinasal,  and  epigastric  herniae.  Being  in  contact 
with  the  anterior  wall  of  the  abdomen,  it  may  become  cemented 
to  it  when  ulcerated.  Stercoraceous  fistula?  in  the  upper  part 
of  the  umbilical  region  may  result  from  its  perforation  ;  and 
abscesses  in  the  peritoneal  cellular  tissue  might  open  into  it 
were  adherence  well  established. 

The  descending  colon  appears  much  more  deeply  seated  than 
the  right ;  at  first,  because  it  is  of  less  calibre ;  subsequently, 
because  it  is  seated  further  in  the  hypochondrium ;  and,  finally, 
because  the  peritoneum  but  rarely  forms  a  distinct  fold  of 
sufficient  length  to  fix  it  in  front  of  the  lumbar  region.  It 
results,  first,  that  vulnerant  bodies  less  easily  reach  it ;  secondly, 
that  it  is  rarely  displaced  or  found  in  herniae ;  thirdly,  that  it 
may  easily  be  reached  by  the  lumbar  region,  without  opening 
the  peritoneum,  since  it  scarcely  ever  has  any  mesocolon,  on 
the  one  hand,  and,  on  the  other,  the  kidney  descends  lower. 
It  might  be  chosen  by  surgeons  for  the  establishment  of  artificial 
anus,  for  another  reason,  that  matter  arrived  at  this  point  does 
not  ordinarily  enclose  nutritious  particles.  Inferiorly,  the  left 
colon  is  curved  on  the  iliac  fossa  in  the  form  of  an  S.  It  again 
becomes  mobile,  and  has  most  of  the  characters  of  the  trans- 
verse colon,  whence  it  follows,  that  it  is  frequently  implicated 
in  corresponding  crural  and  inguinal  openings,  and  that  it 
may  as  easily  extend  to  the  right  as  the  ccecum  to  the  left. 
Like  the  latter,  the  sigmoid  flexure  of  the  colon  is  filled  with 
feculant  matter,  in  cases  of  constipation,  especially  during  preg- 
nancy. The  descending  colon  reposes,  superiorly,  on  the  spleen, 
subsequently  on  the  kidney  and  spermatic  veins,  explaining  the 
production  of  varicocele,  on  the  left  side,  by  habitual  consti- 
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pation.  In  front  it  merely  offers  a  small  number  of  fatty 
appendices.  Its  external  surface  is  more  regular  and  less 
sacculated  towards  its  inferior  portion,  the  three  longitudinal 
bands  disappearing.  This  arrangement  would  necessarily  cause 
a  difference  in  the  appearance  of  its  wounds.  Where  the  un- 
evenness  exists,  a  transverse  wound  between  two  bands  would 
but  slightly  separate;  the  contrary  occurs  in  a  longitudinal 
wound.  Approaching  the  rectum,  we  remark  inverse  phe- 
nomena. 

Being  very  near  the  anus,  the  sigmoid  flexure  of  the  colon, 
enclosed  in  hernia,  would  at  once  point  out  the  nature  of  the 
mischief,  by  preventing  injections  from  entering  the  gut.  Its 
mobility,  size,  proximity  to  Poupart's  ligament,  and  distance 
from  the  stomach  explain  why  it  has  been  chosen  for  artificial 
anus.  In  incising  above  the  groin,  we  certainly  have  difficulty 
in  reaching  this  intestine  without  injuring  the  peritoneum;  but 
its  serous  membrane,  retained  for  some  days  in  the  wound, 
unites  so  easily  to  it  as  to  remove  all  inconvenience  on  that 
head. 

We  rarely  meet  with  variations  in  the  large  intestine; 
F.  Meckel  considers  that  they  never  occur.  However,  in  1824, 
in  a  man  who  died  of  apoplexy,  the  ccecum  and  three  portions 
of  the  colon  were  covered  by  small  prolongations,  in  the  form  of 
a  cul-de-sac,  from  two  to  six  lines  in  length.  Their  openings 
into  the  intestines  were  narrower  than  their  bases.  Filled  with 
very  hard  feculent  matter,  they  were  formed  by  thickened 
peritoneum  and  mucous  membrane,  which  appeared  to  have 
escaped  between  the  muscular  fibres.  Such  a  disposition  would 
favour  the  production  of  ulcers,  partial  inflammations,  and 
perforations. 

Thus,  from  the  ccecum  to  the  commencement  of  the  rectum, 
the  large  intestine  forms  a  curve,  the  two  extremities  of  which 
are  external  to  the  sacro-vertebral  angle  on  the  sacro-iliac 
symphysis,  whilst  its  enlarged  portion,  or  the  arch,  corresponds 
to  the  superior  limits  of  the  umbilical  region.  The  convolu- 
tions of  the  small  intestines,  with  their  principal  vessels,  are 
enclosed  in  this  large  circle. 

Mesentery. — This  fold,  extending  like  the  intestine,  which  it 
fixes  in  front  of  the  spine,  from  the  second  lumbar  vertebra 
to  the  right  iliac  fossa,  thick  at  first,  encloses  the  aorta  and 
vena  cava,  numerous  glands,  and  all  the  arteries  derived  from 
the  superior  mesenteric,  by  its  concavity,  to  form  the  very  rich 
plexus,  running  to  the  concave  border  of  the  small  intestines. 
All  the  trunks  of  the  mesenteric  veins  are  equally  enclosed,  and 
its  wounds  are  particularly  dangerous,  from  the  consequent 
hemorrhage.  Besides  the  glands,  it  contains  numerous  lym- 
phatics, and  the  greater  portion  of  the  lacteals.  As  almost  the 
whole  of  the  inferior  half  of  the  absorbent  system  must  traverse 
its  posterior  portion  to  arrive  at  the  thoracic  duct,  its  glands 
s  2 
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frequently  swell,  sometimes  forming  a  considerable  mass.  The 
digestive  canal  being  always  pushed  forwards,  or  to  the  sides, 
tumours  may  easily  be  felt  through  the  walls  of  the  abdomen. 

The  mesentery  allows  the  intestines  to  move  from  one  point 
of  the  abdominal  cavity  to  another,  and  in  this  way  they  may 
be  injured,  in  performing  paracentesis  in  dropsy;  whence  the 
recommendation  not  to  introduce  the  trochar  too  deeply.  But 
these  fears  have  little  foundation,  as  the  instrument  may  always 
penetrate  some  inches  without  injuring  the  intestinal  canal,  and 
still  less  the  arteries  of  the  mesentery,  which  some  persons 
maintain.  The  puncture  being  made  at  a  time  when  the 
abdomen  is  much  distended  by  fluid,  the  intestines,  forced  back 
into  the  loins,  are  far  from  floating  ;  and  if  they  even  separated 
from  the  vertebral  column,  the  walls  of  the  abdomen,  being 
often  more  than  a  foot  distant,  and  the  mesentery  only  five  or 
six  inches,  there  would  always  be  a  considerable  distance 
between  the  alimentary  canal  and  the  point  of  the  abdomen 
traversed  by  the  instrument. 

The  disposition  of  the  mesentery  undergoes  many  varieties ; 
the  most  singular  being  that  cited  by  M.  Cruvelhier.  The 
fold  extended  from  the  concave  surface  of  the  liver  to  the  pelvis. 
The  large  intestine,  being  extremely  mobile,  could  have  entered 
into  any  species  of  hernia  as  easily  as  the  small. 

The  transverse  mesocolon  divides  the  interior  of  the  abdomen 
into  two  cavities,  the  inferior  filled  by  the  small  intestines,  the 
superior  enclosing  the  stomach,  spleen,  and  liver.  Its  elonga- 
tion, where  the  abdomen  has  often  been  distended,  allows  it 
sometimes  to  descend  to  the  pubes,  losing  all  its  habitual  rela- 
tions. The  inferior  portion  of  the  duodenum,  the  superior 
mesenteric  artery,  and  colic  branches  are  on  its  posterior 
margin.  It  is  important  to  remember  that  its  convex  border, 
or  rather  the  whole  concavity  of  the  large  intestine,  is  accom- 
panied by  arteries  of  considerable  calibre;  as,  in  hernia,  we 
might  be  obliged  to  remove  a  portion,  in  order  to  attempt 
invagination. 

Omenta. — The  g astro-hepatic  omentum,  extending  from  the 
concave  surface  of  the  liver,  principally  from  its  horizontal 
fissure,  to  the  lesser  curvature  of  the  stomach,  contains  the 
hepatic  artery,  vena  porta,  lymphatic  glands,  and,  on  its  right 
border,  the  excretory  ducts  of  the  bile;  below,  and  to  the  right 
of  which,  we  find  the  foramen  of  Winslow,  or  the  orifice  of  the 
posterior  cavity  of  the  omentum. 

The  anterior  wall  of  this  cavity  is  formed,  partty,  by  the  gastro- 
hepatic  omentum,  subsequently  by  the  posterior  surface  of  the 
stomach,  and,  finally,  by  the  omentum,  reaching  from  the 
greater  curvature  of  the  latter  region  to  the  convex  border  of 
the  arch  of  the  colon ;  behind  are  the  left  lobe  of  the  liver,  the 
vena  cava,  aorta,  coeliac  axis,  and  pancreas. 

As  the  posterior  cavity  of  the  omenta  is  limited,  inferiorly,  by 
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the  transverse  mesocolon,  and  its  opening  to  the  right,  between 
the  biliary  ducts,  vena  cava,  the  right  colon,  and  liver,  may  be 
obliterated  after  disease  of  the  peritoneum,  it  is  occasionally 
the  seat  of  encysted  dropsy,  of  collections  of  pus  or  blood,  of 
which  there  are  many  examples.  We  may  imagine  that  a 
portion  of  the  intestine  might  enter  and  be  constricted. 

The  great  or  g astro-colic  omentum,  attached  by  one  of  its 
double  folds  on  the  great  curvature  of  the  siomach,  and  by  the 
other  on  the  arch  of  the  colon,  spreads  over  the  whole  anterior 
portion  of  the  small  intestines,  which  can  hardly  be  implicated 
in  the  umbilicus  or  other  openings  of  the  linea  alba  without 
pushing  it  before  them.  These  kinds  of  herniae  are,  therefore, 
almost  always  omental,  as  well  as  intestinal.  In  consequence  of 
its  superior  attachments,  patients,  suffering  from  epiplocele, 
more  particularly  of  the  groin  or  perinaeum,  are  almost  always 
tormented  with  colic,  and  occasionally  nausea.  This  covering, 
though  fine,  encloses  arteries  of  sufficient  size  to  render  its 
wounds  dangerous.  In  peritonitis  it  may  contract  adhesions, 
forming  various  bands,  capable  of  producing  symptoms  of 
constrictions,  if  the  intestines  become  implicated  between  them. 
A  cavity  may  also  thus  be  formed  between  it  and  the  anterior 
wall  of  the  abdomen,  which,  becoming  filled  with  pus,  is  easily 
transformed  into  abscess  capable  of  cure,  if  it  terminates  by 
opening  externally.  If,  on  the  contrary,  it  were  merely  filled 
with  serum,  the  result  would  be  a  species  of  encysted  dropsy. 
In  partially  uniting  to  the  surface  of  the  intestines,  the  omentum 
interrupts  their  peristaltic  motion,  causing  more  or  less  pain. 
Several  little  sacs  may  result,  and  produce  abscess  or  cyst.  We 
must  remark  that  the  omentum  extending  more  to  the  left, 
paricentesis  is,  in  preference,  practised  on  the  right,  although 
the  liver  generally  descends  lower  than  the  spleen. 

General  remarks. — The  disposition  of  the  abdominal  viscera, 
at  birth,  differs  sufficiently  from  that  of  the  adult  to  allow  of 
some  particular  deductions.  The  ccecum,  and  its  appendix, 
nearer  the  umbilicus,  as  completely  enveloped  in  the  perito- 
neum as  the  small  intestines,  are  far  from  being  so  firmly  fixed 
in  the  iliac  fossa,  and  may  be  displaced,  and  form  herniae,  more 
easily  than  in  the  adult.  The  small  intestines  are  naturally 
pushed  to  the  right  by  the  transverse  and  descending  colon, 
which  are  slightly  inclined  to  the  left.  Does  not  this  pecu- 
liarity concur  in  rendering  inguinal  and  crural  herniae,  more 
frequent  on  the  right  than  on  the  left?  and  is  not  this  fre- 
quency favoured  in  the  infant,  as  in  the  adult,  by  the  obliquity 
of  the  mesentery  ?  The  stomach,  less  curved,  and  the  pylorus, 
nearer  the  umbilicus,  cause  the  great  omentum,  but  little  de- 
veloped at  that  age,  to  extend  more  to  the  left,  and  epiplocele 
to  be  more  frequent  on  that  side.  The  spleen  descends  below 
the  false  ribs.  The  liver,  filling  the  whole  of  the  right  hvpo- 
s  3 
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chondrium,  a  large  portion  of  the  epigastrium,  and  the  superior 
right  portion  of  the  umbilical  region,  gives  the  abdomen  the 
disproportionate  size  which  it  then  presents.  The  prominence 
of  the  abdomen  in  front  also  arises  from  the  lumbar  fossae  being 
but  slightly  developed,  and  forcing  the  organs  filling  them  in 
front  of  the  spine.  The  pelvis  of  the  foetus  is  so  little  de- 
veloped, that  all  the  viscera  are  retained  within  the  proper 
abdominal  cavity.  The  uterus,  with  its  appendages,  during 
pregnancy,  and  the  bladder,  when  distended  with  urine,  forced 
out  of  the  pelvis,  as  in  the  foetus,  may,  from  that  circumstance, 
be  injured,  in  penetrating  wounds  of  the  abdomen. 

The  situation  of  the  organs  within  the  abdomen  changes  with 
varying  attitudes.  In  the  upright  position,  for  example,  the 
diaphragm  and  the  vertebral  projection  increases,  forcing  the 
viscera  forwards  and  downwards.  In  the  horizontal  position, 
on  the  contrary,  the  intestines  roll  up  against  the  diaphragm, 
or,  applying  themselves  on  the  sides  of  the  spine,  leave  the  iliac 
regions,  when  the  pelvis  is  more  raised  than  the  thorax.  The 
soft  parts,  enclosed  within  the  abdominal  cavity,  obeying  in  ge- 
neral the  laws  of  gravity,  it  is  in  this  latter  position,  or  on  the 
back,  that  patients  should  be  placed,  when  we  would  examine 
the  condition  of  parts  through  the  abdominal  parietes,  or  perform 
any  operation  upon  the  walls  themselves. 

The  abdominal  parietes  are  elastic,  and  easily  depressed. 
Instead  of  projecting  forwards,  they  present  more  or  less  of  an 
excavation  in  thin  persons.  The  iliac  region,  especially,  be- 
comes sometimes  so  concave  that,  if  we  examine  attentively, 
we  may  easily  recognise  the  sacculi  of  the  coecum  on  the  right, 
the  sigmoid  flexure  of  the  colon  on  the  left,  and,  internal  to 
each  iliac  fossa,  the  prominence  formed  by  the  psoee  muscles, 
and  the  sacro-vertebral  angle  a  little  higher  up.  Thus,  the 
thumb,  passed  obliquely  from  above  downwards,  and  within 
outwards,  on  a  line  drawn  from  the  sides  of  the  sacro-vertebral 
angle  to  the  centre  of  the  crural  arch,  may  suspend  the  circu- 
lation in  the  corresponding  limb.  This  compression  in  the 
course  of  the  iliac  arteries  is  exceedingly  useful  in  surgery ;  on 
the  one  hand,  because  patients  bear  it  better  here  than  on  the 
body  of  the  pubes,  or  on  the  aorta ;  on  the  other,  because  there 
are  sufficiently  numerous  instances  in  which  it  is  very  difficult 
to  apply  it  on  these  latter  situations.  In  removal  of  the  thigh 
at  the  hip  joint,  for  instance,  the  ligature  of  the  femoral  above 
the  profunda,  or  of  the  external  iliac;  finally,  in  wounds  of  the 
artery  itself,  this  would  be  a  resource  not  to  be  neglected. 

We  must  not  conclude,  from  what  has  been  said,  that  there 
really  exists  a  cavity  behind  the  abdominal  parietes ;  they  are, 
on  the  contrary,  constantly  moulded  on  the  viscera.  By  this 
remark,  already  frequently  made,  we  comprehend  how  fluids, 
thrown  out  into  the  cavity  of  the  peritoneum,  after  wounds  or 
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inflammation,  do  not  always  descend  towards  the  most  depen- 
dent point  during  life,  and  why  we  find  them  accumulating 
sometimes  in  one,  sometimes  in  another  spot,  according  to  the 
situation  of  the  disease  or  injury.  Thus,  in  penetrating  wounds, 
when  vessels  of  any  size  are  divided,  the  blood,  instead  of  run- 
ning, as  we  should  expect,  into  the  lumbar  fossae,  or  true  pelvis, 
is  generally  diffused,  or  forms  a  cavity  for  itself,  near  the 
wounded  organ.  It  is  thus  that  circumscribed  abscesses  are 
produced,  as  was,  in  the  first  instance,  pointed  out  by  Petit, 
junior. 

The  reason  why  there  is  no  cavity  in  the  abdomen  is  easily 
explained.  As  the  walls  of  this  region  are  composed  of  soft 
parts,  the  pressure  of  the  atmosphere  necessarily  keeps  them 
applied  on  the  organs  placed  behind  them,  whose  motions  they 
follow.  Being  muscular,  we  may  say,  that  they  press  the  viscera 
so  actively,  that,  from  being  curved  and  convex,  anteriorly,  they 
may  become  straight,  from  the  sternum  to  the  pubes.  Their 
depression,  on  the  contrary,  is  altogether  passive.  If  this  point 
were  admitted,  it  would  be  one  more  argument  in  favour  of 
those  physiologists  who  maintain,  that  the  stomach  is  not  inert 
during  vomiting.  In  fact,  during  that  effort  the  epigastrium 
becomes  deeply  excavated,  the  chest  approaches  the  pelvis,  and 
the  stomach  seems  to  borrow  the  assistance  of  the  abdominal 
parietes,  to  sustain  it  during  its  contractions.  In  this  condition 
the  recti  muscles  incline  towards  the  diaphragm,  and  curve 
strongly  backwards.  As  contraction  would  tend  to  restore  them, 
we  should  naturally  conclude  that  they  are  here  in  a  state  of 
relaxation ;  that,  so  far  from  compressing  the  stomach,  they 
uniformly  follow  its  contraction,  and  are,  as  it  were,  drawn  in 
by  it. 

Solid,  and  at  the  same  time  elastic,  the  walls  of  the  abdomen 
resist,  and  sufficiently  yield  to  external  violence,  for  blows,  falls, 
or  any  sudden  pressure  to  rupture  the  liver  or  the  gall  bladder, 
the  spleen,  kidney,  stomach,  duodenum,  jejunum,  ilium,  ccecum, 
colon,  bladder,  the  aorta,  whether  aneurismal  or  not,  the  vena 
cava,  without  leaving  any  external  traces.  Their  reaction  is  so 
violent  upon  the  viscera,  that,  in  powerful  exertion,  they  may 
produce  the  same  mischief.  When  they  relax,  the  digestive 
organs,  habitually  distended  by  gas,  dilate  and  follow  them ; 
hence  one  of  the  causes  of  congestion,  hemorrhage,  of  eccentric 
rupture,  and  the  necessity  of  bandages,  or  belts,  in  individuals 
so  predisposed.  If  the  greater  contractility  be  in  the  walls,  the 
viscera  are  much  compressed,  and  exposed  to  concentric  rup- 
ture ;  but  under  no  circumstance  is  there  any  space  in  the 
abdomen.  Hence  we  may  understand  that  the  blood  effused 
would  proceed  nearly  as  in  the  substance  of  a  limb;  that  it 
would  form  collections  between  the  convolutions  of  the  intes- 
tines, the  liver,  and  stomach,  between  the  diaphragm  and 
s  4 
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spleen,  in  the  loins,  the  iliac  fossa,  and  the  pelvis,  more  because 
the  resistance  here  is  less,  than  on  account  of  its  own  weight; 
that  it  would  form  large  collections  between  the  omenta,  or 
between  the  surface  of  the  intestines,  and  abdominal  parietes* 
instead  of  entering  the  more  dependent  parts ;  that  these  col- 
lections might  burst  into  the  stomach,  the  large  intestines,  or 
any  other  part  of  the  alimentary  canal,  as  well  as  into  the 
bladder,  across  the  diaphragm,  and  externally  ;  that  we  must, 
moreover,  treat  these  collections  as  abscesses,  when  we  can  no 
longer  hope  for  resolution  ;  that  the  clots  remaining  may  alter 
in  structure,  and  appear  long  afterwards  as  free  concretions,  or 
as  more  or  less  adhesive  patches,  capable  of  remaining  months, 
and  even  years,  as  Peletin  has  observed,  on  many  occasions. 
In  a  word,  it  was  upon  this  that  the  younger  Petit,  J.  Bell, 
Fourcade,  &c.  founded  their  argument,  that,  instead  of  being 
carried  by  its  own  weight,  the  blood  then  merely  circulated 
from  the  influence  of  a  vis  a  tergo  :  an  almost  incontestable  fact, 
when  the  fluid  concretes  rapidly,  but  not  so  in  a  contrary  case. 

What  I  have  said  of  blood,  extends  also  to  bile,  water,  diges- 
tive matter,  pus,  foreign  bodies ;  in  short,  any  thing  that  may 
arise,  either  from  within  or  without,  remaining  free  in  the  peri- 
toneal cavity. 

It  is,  besides,  quite  sufficient  to  decide,  that  perfora ting- 
wounds  of  the  different  canals,  or  sacs  of  the  abdomen,  are  not 
always  fatal. 

The  perpetual  contact  of  these  organs  with  each  other  ren- 
ders their  morbid  agglutination  very  common,  on  the  one  hand, 
and  the  frequent  transmission  of  their  pathological  collections 
by  means  of  accidental  openings.  Equally  in  contact  with  the 
parietes  of  the  abdomen,  the  intestines  account  for  the  character 
peculiar  to  certain  abscesses,  which  have  long  engaged  my  atten- 
tion. I  speak  of  the  deposits  occurring  in  the  substance  of  the 
abdominal  walls,  and  from  which  the  pus  throws  off'  a  decided 
odour  of  stercoraceous  matter,  although  it  does  not  at  all  com- 
municate with  the  intestine. 
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CHAPTER  NINTH. 

OF  THE  PELVIS. 

Terminating  the  trunk,  inferiorly,  the  pelvis,  as  it  were, 
completes  the  abdomen.  Replaced,  anteriorly,  by  the  hypo- 
gastrium  and  iliac  fossa,  it  supports  the  haunches,  externally, 
and  is  continuous  with  the  loins,  posteriorly.  By  uniting  to  the 
inferior  extremities,  it  produces  the  inguinal  fissure  in  front, 
and  the  subischiatic  depression  posteriorly.  The  kind  of  wing 
which  it  presents,  superiorly  and  laterally,  forms  the  lower  limits 
of  the  flank.  Its  irregularity  scarcely  allows  of  any  general 
examination,  and  we  are,  therefore,  obliged  to  commence  our 
study  of  the  several  regions  with  the  proper  pelvis.  Its  va- 
rieties, in  the  two  sexes,  will,  however,  lead  us  to  regard  it 
successively  in  the  male  and  female. 

SECTION  FIRST. 

EXTERIOR  OF  THE  PELVIS. 

Constituted  by  the  haunches,  pubes,  and  sacrum,  the  pelvis, 
closed  below  by  the  perinaeum,  supports  the  external  genital 
organs  in  front. 

Anterior  region. — This  region,  formed  by  the  symphysis  pubis, 
and  the  collections  of  soft  parts,  which  it  supports,  or  by  which 
it  is  covered,  encloses,  in  man,  all  the  external  sexual  organs. 
Continuous  with  the  hypogastrium,  superiorly,  it  is  limited,  infe- 
riorly, by  the  perinaeum,  and,  on  each  side,  by  the  groin.  It, 
consequently,  comprehends  three  distinct  portions,  the  pecten, 
scrotum,  and  penis. 

Pecten. — Forming,  of  itself,  the  pubic  region,  by  uniting  with 
the  clitoris,  in  the  female,  where  it  is  known  as  the  mons  veneris, 
the  pecten,  more  prominent  in  the  foetus  and  infancy,  is,  also,  a 
little  more  so  in  the  male  than  in  the  other  sex. 

The  skin,  remarkable  for  its  thickness,  the  numerous  follicles 
it  contains,  and  the  quantity  of  hair  covering  it,  of  a  reddish  or 
brownish  colour,  and  unctuous,  is  generally  moistened  by  seba- 
ceous secretion.  Of  a  dense  texture,  it  is,  nevertheless,  suscepti- 
ble of  distension,  by  the  gradual  developement  of  tumours 
between  it  and  the  bone,  or,  rather,  in  the  substance  of  its  folli- 
cles. M.  Faneau  de  la  Cour  removed  a  tumour  of  this  descrip- 
tion, of  the  size  of  an  adult  head.  Descending  on  the  penis,  or 
spermatic  cord,  it  rapidly  becomes  thin. 

The  subcutaneous  layer,  a  melange  of  interlaced  filaments  and 
membranes,  a  species  of  elastic  cushion,  analogous  to  the  subcu- 
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taneous  layer  of  the  hand  and  fingers,  is  continuous,  at  all  points, 
with  the  fascia  superficialis.  Sometimes  an  inch  thick,  and 
even  more,  this  appears  destined  to  diminish  the  violence  of 
shocks,  to  which  the  pubic  eminence  is  liable.  Its  inflamma- 
tions are  generally  very  painful.  Its  filamentous  tissue,  its  union 
with  the  skin  and  periosteum,  allow  pus,  formed  here,  easily  to 
reach  the  scrotum,  or  labia  majora.  Supported  by  a  solid  arti- 
culation, enclosing  very  large  veins,  exposed,  by  its  projection,  to 
external  violence,  it  is  sometimes  the  seat  of  sanguineous  effusion, 
easily  converted  into  abscess,  principally  among  females.  Should 
there  be  any  doubt  of  resolution  succeeding,  these  collections 
must  be  opened  at  once  and  largely,  as  the  thickness  of  the  skin 
would  delay  their  bursting  almost  ad  infinitum.  The  same  may 
be  said  of  any  other  abscess  or  collection  at  the  part. 

The  fibrous  layer  is  not  a  proper  aponeurosis  here,  neither  is 
it  simply  the  periosteum.  It  is  a  membrane  resulting  from  the 
interlacement  of  the  internal  pillars  of  the  inguinal  ring,  of  the 
fibres  from  the  origin  of  the  recti  muscles  of  the  abdomen,  and 
of  the  gracilis.  Uniting,  in  a  direct  manner,  to  the  femoral 
aponeurosis,  and  by  its  anterior  surface  with  the  preceding  layer, 
it  gives  origin  to  the  suspensory  ligament  of  the  penis,  and 
is  thus  blended  with  the  fibrous  covering  of  that  organ. 

The  vessels  of  this  region  cannot,  under  any  circumstance, 
cause  fear  of  hemorrhage.  The  small  arteries  are  furnished  by 
the  external  pudic.  The  veins  empty  themselves  either  into  the 
internal  saphena  or  vesical  veins,  by  passing  beneath  the  arch  of 
the  pubes.  The  lymphatics  follow  the  same  course,  and  termi- 
nate, principally,  in  the  superficial  glands  of  the  groin.  Finally, 
the  nerves  are  derived  from  the  internal  pudic. 

The  skeleton,  the  only  really  important  part  of  this  region, 
comprehends  the  articulation  of  all  that  portion  of  the  pubes 
extending  to  their  spine.  This  symphysis,  remarkable  in  man- 
hood for  its  solidity,  renders  luxation  of  the  pelvis,  in  front,  more 
difficult  than  fracture.  In  some  women,  the  intervening  fibro- 
cartilage,  occasionally,  during  pregnancy,  swells  to  so  great  an 
extent,  that  its  mobility  becomes  sufficiently  extensive  to  produce 
lameness,  or  to  require  several  weeks  repose  before  the  accouche- 
ment. The  large  serous  surface,  in  the  centre,  explains  the  fre- 
quent presence  of  pus,  &c. 

The  natural  thickness  of  the  inter-pubic  cartilage,  and  the 
contact  of  its  posterior  margin  with  the  bladder,  led  M.  Bruner 
to  introduce  a  trochar  through  it  into  the  bladder,  during  reten- 
tion of  urine;  but  it  is  sufficient  to  remark,  that,  in  a  great 
number  of  subjects,  the  point  of  a  scalpel  will  scarcely  thus 
reach  the  bladder,  to  show  the  value  of  such  a  suggestion. 

The  fibrous  elements  of  this  symphysis  are  so  susceptible  of 
imbibing  fluids,  in  some  females,  that  we  should  always  bear  them 
in  mind  during  difficult  accouchements,  before  having  recourse 
to  any  serious  operation.    Such  a  disposition  would  render  the 
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operation  for  separation  of  the  bones  of  the  pubes  (symphyseo- 
tomei)  more  easy. 

As  the  separation  of  the  pubes,  almost  inevitably,  produces 
considerable  mischief  in  the  posterior  symphyses,  this  should  be 
performed  with  the  greatest  gentleness,  and,  as  the  pubic  articu- 
lation occasionally  becomes  ossified,  it  has  been  recommended 
to  replace  this  operation  by  the  section  of  the  bodies  of  the  pubes 
themselves,  and  their  ramus,  through  the  obturator  foramina. 
There,  in  fact,  the  bladder  would  run  no  risk,  and  we  should 
then  obtain  a  considerable  increase  in  the  antero-posterior 
diameter,  without  re-acting  upon  the  articulations.  The  opera- 
tions would  be  still  more  easy,  if  we  performed  a  simple  section 
of  the  carious  or  necrosed  articulating  surfaces. 

The  epiphysary  prolongations,  described  by  some  authors  as 
rudiments  of  the  marsupial  bones,  and  which  mount  from  the 
superior  border  of  the  pubes  into  the  substance  of  the  abdominal 
parietes,  would  interfere  in  puncturing  the  bladder,  above  the 
pubes,  or  in  the  high  operation  for  lithotomy,  should  they  acquire 
any  degree  of  magnitude.  Considerable  inconvenience  must 
occur  where  the  ossification  extends  from  the  symphysis  itself, 
occupying  the  linea  alba,  as  related  by  Roberts. 

Penis. — Attached  to  the  pubes,  from  which  it  appears  to  arise, 
superiorly,  the  penis  is  prolonged  by  the  urethra  to  the  perinseum. 
Extremely  variable  as  to  size  and  length,  according  to  the  age,  indi- 
viduals, the  state  of  erection,  &c.  it  is  cylindrical,  hanging  in 
front  of  the  scrotum.  During  erection,  it  presents  a  superior 
surface,  grooved  by  a  fissure,  enclosing  the  principal  vessels,  and 
dividing  two  rounded  eminences,  separated  from  the  urethra  by 
two  fissures,  sometimes  as  deep  as  the  superior.  Its  root  is  gene- 
rally a  little  smaller  than  the  middle  portion  of  its  body,  and  its 
anterior  extremity  commonly  swells  out  in  a  marked  manner  to 
form  the  glans. 

Remarkable  for  its  fineness,  thinness,  and  elasticity,  the  skin 
of  the  penis  merits  particular  attention.  Thick,  covered  with 
hair,  and  enclosing  numerous  sebaceous  follicles  towards  the 
root,  and,  on  the  superior  surface  of  the  organ,  it  becomes  thin 
and  smooth  in  front.  On  the  inferior  surface,  where  the  hair 
is  in  less  quantity,  the  follicles  are  very  large.  The  matter 
secreted  by  them  rapidly  dries  and  hardens.  It,  also,  frequently 
accumulates  in  their  interior,  forming  granulations,  occasionally 
acquiring  considerable  size. 

The  integuments  of  the  penis,  deeper  coloured  on  the  scrotal 
than  abdominal  surface,  slide  so  freely  upon  the  subjacent  layers, 
that  they  may  be  drawn  from  the  root  towards  the  glans,  and 
reciprocally.  There  are,  consequently,  two  things  to  be  dreaded 
in  amputation  of  the  penis ;  firstly,  leaving  more  skin  than  is 
necessary  for  the  parts  to  cicatrise,  and,  secondly,  removing  too 
much,  and  thus  preventing  union.  In  the  former  case,  it  folds 
upon  itself,  the  edges  of  the  wound  become  rounded,  and  cicatri- 
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sation  proceeds  with  difficulty.  In  the  latter,  it  retracts,  more 
or  less,  towards  the  pubes,  leaving  the  stump  uncovered.  This 
last  accident  is  especially  to  be  feared,  where  the  disease,  requir- 
ing amputation,  is  a  tumour  of  any  magnitude.  Then  the 
pathological  production,  having  pushed  the  penis  backwards, 
and  drawn  the  integuments  forwards,  leads  this  membrane  to 
retract  considerably  after  the  operation. 

In  folding  upon  itself  to  form  the  prepuce,  the  skin  insensibly 
assumes  the  character  of  mucous  membrane.  Slightly  rose- 
coloured,  it  becomes  the  seat  of  abundant  secretion  in  the  circu- 
lar groove,  separating  the  corona  glandis  from  the  body  of  the 
penis. 

This  secretion,  in  careless,  dirty  individuals,  becomes  so  acrid 
as  to  give  rise  to  inflammation  and  excoriation  of  the  parts, 
producing  what  is  termed  spurious  gonorrhea,  which  has  more 
than  once  been  treated  for  months  as  syphilis,  when  it  would 
commonly  disappear  in  a  few  days,  by  the  application  of  simple 
lotions. 

Terminating  beneath  the  glans,  this  groove  is  interrupted  by 
a  fold,  termed  frenum,  which,  varying  in  length,  may  approach, 
more  or  less,  to  the  meatus  urinarius.  When  too  short,  or  pro- 
longed too  much  forwards,  it  tends  to  draw  the  gland  on  the 
inferior  surface  of  the  penis,  preventing  copulation,  or,  at  least, 
rendering  it  very  painful ;  when  too  long,  the  extremity  of  the 
penis  is  too  much  elevated,  and  the  emission  is  not  directed  to- 
wards the  neck  of  the  uterus.  The  small  cul-de-sac,  existing 
on  either  side,  being  cleansed  with  more  difficulty  than  the  rest 
of  the  organ,  is  frequently  the  seat  of  chancres,  and  the  cause  of 
the  destruction  of  the  frenum. 

The  prepuce,  taken  as  a  whole,  is  a  portion  of  a  canal  open 
anteriorly,  and  terminating,  posteriorly,  by  a  circular  cul-de-sac. 
Its  orifice,  before  puberty,  is  sometimes  so  small  as  scarcely  to 
allow  the  passage  of  urine.  Thus,  it  terminates,  among  some 
children,  by  forming  a  small  pouch,  where  the  fluid  accumulates 
before  it  escapes  ;  hence  the  calculi,  frequently  met  with.  Occa- 
sionally, in  manhood,  preserving  the  narrowness  of  infancy,  the 
orifice  of  the  prepuce  may  not  only  thus  interrupt  the  passage 
of  the  urine,  but,  also,  render  copulation  extremely  difficult,  from 
the  impossibility  of  uncovering  the  glans.  Opposing,  also,  the 
cleansing  of  the  interior  of  the  sac,  the  sebaceous  matter,  be- 
coming more  acrid,  and  secreted  in  larger  quantity,  produces 
considerable  inconvenience.  It  may  also  occur,  that,  although 
allowing  the  relaxed  glans  to  traverse  it  with  difficulty,  it  may 
completely  prevent  it  during  erection,  rendering  it  equally 
difficult  to  treat  chancres,  or  inflammation  of  its  internal  surface. 
This  latter  is  accidental  phimosis,  the  former  congenital. 

The  narrowness  of  the  opening  of  the  prepuce,  in  some  cases, 
determines  that,  after  having,  with  some  difficulty,  uncovered  the 
p-lans,  by  drawing  the  prepuce  behind  the  corona,  where  the  penis 
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h  less  in  volume,  it  is  impossible  to  restore  it,  and  that  the  sub- 
sequent constriction  may  give  rise  to  gangrene,  or  inflammation 
of  variable  intensity.  This  accident,  termed  paraphimosis,  de- 
pending upon  the  manifest  swelling  of  the  penis  during  erection, 
is  rare  among  children ;  where,  however,  we  occasionally  meet 
with  it.  Finally,  the  skin  of  the  penis,  and  principally  of  the 
prepuce,  is  so  thin  that  in  infiltrations  it  becomes  quite  trans- 
parent. 

The  subcutaneous  layer,  a  prolongation  of  the  fascia  superficialis, 
elastic,  soft,  extremely  extensible,  and  divisible  into  several 
laminae,  never  encloses  fat,  unless  it  be  near  the  pubes,  and 
adheres  but  loosely  to  the  subjacent  parts.  Being  blended  with 
the  other  tissues  in  the  tegumentary  fold  forming  the  prepuce, 
inflammation  may  there  produce  circumscribed  abscess,  whilst, 
at  other  points,  the  morbid  fluid  spreads  with  the  greatest  facility 
from  one  point  to  another;  therefore,  in  order  to  prevent  the 
destruction  of  the  skin,  wre  must  make  early  and  large  incisions. 
Being  enclosed,in  front,  between  two  cutaneous  layers,  unsustained 
by  any  solid  body,  it  receives  fluids  more  easily,  considerably  elon- 
gating the  prepuce,  at  the  same  time  contracting  its  orifice. 
Inflammatory  phimosis  is  frequently  produced  by  this  accident. 

The fibrous  membrane,  constituting,  as  it  were,  the  skeleton  of  the 
penis,  determines  its  form,  size,  and  solidity.  A  cylindrical  canal, 
it  is  divided  into  two,  at  the  posterior  three  fourths,  by  a  vertical 
septum,  which  insensibly  disappears  in  its  anterior  fourth. 
Composed  of  strong  and  very  dense  fibres,  variously  interlaced 
near  the  pubes,  it  is,  at  first,  about  a  line  in  thickness,  and 
gradually  becomes  thinner  towards  the  glans,  where  it  is  no 
more  than  a  mere  fibro-cellular  membrane,  sufficiently  dense, 
however,  to  prevent  all  direct  communication  between  that  organ 
and  the  cavernous  bodies.  Its  inferior  surface  is  grooved  for 
the  reception  of  the  urethra,  which  is  united  to  the  body  of  the 
penis  by  cellulo-filamentous  tissue,  allowing  of  its  being  com- 
pletely isolated.  Numerous  filamentous  bands  interlace  in  its 
interior,  forming  a  network  similar  to  the  cancelli  of  long  bones, 
serving  to  support  the  expansion  of  the  vessels,  and  producing 
with  them  the  spongy,  erectile  tissue,  known  by  the  name  of 
cavernous  tissue.  It  results  from  these  peculiarities  of  structure 
that  swelling  of  the  penis  is  insurmountably  limited  by  the  re- 
sistance of  its  fibrous  sheath;  that  cicatrices,  occurring  from 
wounds  implicating  that  canal,  generally  change  the  direction 
of  the  organ  ;  that,  during  violent  erection,  or  in  intense 
gonorrhea,  if  we  endeavour  forcibly  to  bend  the  penis,  it  would 
break  rather  than  bend,  and  that  these  lacerations  might  be 
succeeded  by  hemorrhage  from  the  urethra.  It  is  thus  that  we  may 
explain  the  relief  succeeding  the  accident;  but,  on  the  other 
hand,  an  incurable  fungoid,  aneurismal,  or  varicose  tumour  may 
result.  The  septum  of  the  cavernous  bodies  becoming  ossified, 
as  M'Clellan  has  related,  would,  we  may  imagine,  render  am- 
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putation  of  the  penis  very  difficult,  and  keep  it  in  a  continual  state 
of  forced  painful  erection. 

Arteries. — The  two  dorsal  arteries  of  the  penis,  enclosed  in  the 
subcutaneous  layer,  running  from  behind  forwards,  in  the  me- 
dian fissure,  anastomose  so  frequently  with  each  other  as  scarcely 
to  form  more  than  one  anteriorly.  M.  Blandin  has  seen  the 
two  pudic  arteries  anastomose  beneath  the  symphysis,  and 
give  off  only  one  dorsal  artery.  Diemerbroeck  considers  that 
they  frequently  arise  from  the  external  pudic.  When  furnished 
by  the  vesicular,  the  obturator,  or  any  other  branch  of  the 
hypogastric,  they  commonly  coincide  with  diminished  volume 
of  the  internal  pudic.  We  will,  therefore,  recur  to  this  in 
treating  of  the  perinseum.  As  far  as  the  prepuce,  they  are 
sufficiently  large  for  some  surgeons  to  have  recommended 
cutting  beneath,  or  on  the  side  of  the  organ,  in  phimosis,  in 
order  to  prevent  hemorrhage.  These  fears  being  unfounded, 
we  have  continued  the  incision  superiorly,  and  on  the  median 
line,  although  Celsus  has  recommended  the  inferior  surface  for 
other  reasons ;  M.  J.  Cloquet,  however,  has  in  our  days  drawn 
the  attention  of  surgeons  to  this  operation.  Lodged  in  an 
elastic  and  very  moveable  layer,  these  arteries  retract  con- 
siderably after  amputation ;  and  the  albugineous  sheath  of  the 
cavernous  bodies  preventing  the  stump  from  shortening,  to 
follow  the  cutaneous  and  cellular  investments,  they  appear  to 
retract  more  than  they  in  reality  do. 

The  two  cavernous  arteries,  situated  in  the  spongy  tissue  ex- 
ternally, and  slightly  inferiorly  near  the  fibrous  membrane,  do 
not,  on  the  contrary,  retract  at  all,  being  prevented  by  the 
erectile  tissue.  We  have,  consequently,  four  arteries  to  tie  after 
amputation  of  the  penis,  two  superficial  and  two  deep,  besides 
secondary  branches.  All  these  are  derived  from  the  internal 
pudic.  We  may  also  add  those  which  come  from  the  artery  of 
the  septum  and  external  pudic.  The  dorsal  artery,  instead  of 
being  furnished  by  the  perinaeal,  sometimes  arises  directly  from 
the  internal  iliac,  as  I  have  seen  upon  two  occasions. 

Veins. — The  venous  system,  nearly  of  itself,  forms  the 
cavernous  tissue,  and  gives  very  large  veins  to  beneath  the  skin. 
The  latter  interposed  in  the  lamellae  of  the  subcutaneous  tissue, 
very  frequently  swell  to  such  a  degree  as  to  cause  pain,  or  even 
excoriation,  during  connexion.  We,  therefore,  not  unrarely  find 
hemorrhage  resulting.  As  the  largest  empty  themselves  into 
the  vesical  veins  beneath  the  arch  of  the  pubes,  phlebotomy  may 
advantageously  be  practised  upon  them,  during  acute  diseases 
of  the  bladder,  and  in  inflammatory  affections  of  the  penis.  To 
succeed,  we  should  press  upon  the  vessel,  which  is  commonly 
unique,  with  the  thumb,  near  the  pubes,  whilst  we  open  it  with 
a  lancet.  But  as  the  corresponding  artery  may  at  the  same 
time  be  wounded,  this  method  is  almost  abolished,  and  probably 
wrongly  so.    Some  small  veins,  in  the  lateral  and  inferior  por- 
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tions,  running  by  the  external  pudic  into  the  saphena  magna, 
present  no  peculiarity.  Can  the  erection,  of  which  so  much 
has  been  written,  and  which  is  not  the  less  inexplicable,  be 
accounted  for,  by  the  relation  of  the  veins  with  the  small  muscle, 
discovered  by  Houston  ?  Arising  from  the  ramus  of  the  pubes, 
to  run  transversely  over  the  dorsum  of  the  penis,  at  the  union  of 
the  two  crura,  where  it  becomes  tendinous,  this  small  fasciculus, 
the  existence  of  which  I  have  proved  in  several  dogs,  embraces 
the  dorsal  vein  or  veins  in  its  middle  portion,  so  as  to  compress 
and  close  them  when  it  contracts.  Thus,  preventing  the 
return  of  the  blood,  without  interrupting  the  afflux,  we  perceive 
the  phenomenon  produced  by  its  action,  and  how  necessary  it  is 
to  preserve  it  in  operations,  if  it  were  well  demonstrated,  that 
such,  in  fact,  were  its  functions  in  man,  and  that  numerous 
other  veins  did  not  escape  from  the  cavernous  bodies. 

Lymphatics. — Some  accompany  the  cavernous  vessels,  and 
pass  to  the  pelvic  glands;  others  ramify  in  the  superficial  layer. 
Larger  on  the  dorsum  and  sides  of  the  organ,  they,  with  those 
from  the  glans  and  most  from  the  urethra,  run  into  the  glands 
of  the  groin.  This  arrangement  explains  why  chancres  or  other 
diseases  of  the  glans  and  prepuce  so  frequently  produce  bubos 
in  the  inguinal  region,  and  how  these  bubos  may  be  efficaciously 
treated  by  mercurial  friction  on  the  penis;  whilst  deep-seated 
mischief,  without  lesion  of  the  external  layers,  implicates  more 
particularly  those  in  the  pelvis. 

The  nerves,  being  furnished  by  the  internal  pudic,  are  similar 
to  the  arteries  external  to  which  they  run.  They  may  easily  be 
wounded  in  phlebotomy  of  the  penis.  Nevertheless,  they  would 
be  avoided  by  puncturing  the  vein  lengthways,  and  by  keeping 
it  near  the  median  line.  In  wounds  and  amputations,  we  should 
avoid  implicating  them  in  the  ligature  with  the  vessels. 

Glans  and  urethra, — The  urethra  can  be  studied  with  most 
advantage  in  the  perineeuin.  We  will  only,  therefore,  remark, 
that  by  spreading  out  anteriorly,  it  forms  the  glans  applied  on 
the  free  extremity  of  the  cavernous  body,  and  that  after  amputa- 
tion of  the  penis,  it  is  the  rule  to  introduce  a  catheter,  keeping 
the  urine  from  inundating  the  wound,  as  much  as  to  prevent  the 
orifice  being  contracted  or  closed  by  the  cicatrix.  This  advice 
is,  doubtless,  useful  and  prudent;  nevertheless,  some  individuals 
have  got  well  equally  soon,  in  whom  it  was  quite  neglected. 
An  old  man  came  to  the  Hopital  de  la  Faculte,  in  the  summer 
of  1824,  having  cancer  of  the  penis.  After  amputation,  he  was 
obstinate,  and  would  neither  allow  the  wound  to  be  dressed,  nor 
a  catheter  to  be  introduced.  Notwithstanding,  the  cicatrisation, 
which  proceeded  regularly,  was  completed  in  about  five  weeks. 
We  must  also  remark,  that  wounds  are  more  dangerous  on  its 
inferior  than  on  its  dorsal  surface.  The  former  are  disposed  to 
become  urinary  fistulae,  whilst  the  latter  can  only  become 
serious  from  hemorrhage,  or  some  nervous  affection. 
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Scrotum. — A  species  of  sac,  containing  the  testicles  and  their 
cords,  firm,  larger,  wider  at  its  base  than  at  its  summit  in 
infants,  children,  and  when  suddenly  exposed  to  cold,  the  scro- 
tum is  elongated,  soft,  and  pendulous,  and,  as  it  were,  fixed  by  a 
simple  pedicle  to  the  pubes  in  manhood  and  old  age.  Bifurcat- 
ing, superiorly,  to  embrace  the  root  of  the  penis,  and  to  become 
continuous  with  the  supra-pubic  rings,  it  is  prolonged,  inferiorly? 
on  the  median  line  of  the  perinaeum,  by  a  soft  projection,  and 
is  separated  laterally  from  the  thighs  by  two  generally  very 
deep  fossae,  at  the  bottom  of  which  we  frequently  remark  ex- 
coriations, especially  in  very  young  children.  Finally,  we 
occasionally  meet  with  instances  where  its  two  portions  remain 
isolated,  resembling,  to  a  certain  extent,  the  labia  majora  of  the 
female.  Hence,  most  of  the  histories  of  hermaphrodism,  so 
common  in  ancient  books.  The  skin  of  the  scrotum,  like  that 
of  the  penis,  is  very  thin,  soft,  elastic,  and  mobile.  It  is,  more- 
over, covered  with  hair  and  follicles,  forming  so  many  granu- 
lations on  its  surface.  Its  colour  is  always  deeper  than  that  of 
the  parts  surrounding,  and  its  surface  is  corrugated.  It  is  re- 
laxed and  elongated  when  the  body  is  heated  by  labour,  and,  on 
the  contrary,  contracts  and  folds  from  cold,  and  numerous  other 
causes.  Secreting  very  actively,  it  readily  becomes  covered  with 
a  thick  humour,  more  or  less  irritating,  which  is  the  principal 
agent  in  the  production  of  most  of  the  affections  to  which  it  is. 
liable ;  such  as  cutaneous  eruptions,  &c.  Several  reasons  lead 
me  to  consider  that  the  disease  described  by  Pott,  under  the 
term  of  chimney-sweeper's  cancer,  equally  depends  upon  this 
peculiarity.  On  the  median  line,  we  remark  a  kind  of  seam^ 
which,  continuous,  on  the  one  hand,  with  the  root  of  the  penis, 
and  prolonged,  on  the  other,  backwards,  towards  the  anus,  is  a 
guide  in  the  incisions  practised  on  the  scrotum. 

In  the  removal  of  tumours,  developed  beneath  the  skin,  we 
may,  from  its  great  elasticity,  cut  away  a  larger  portion  than  in 
any  other  region  of  the  body. 

We  can,  if  necessary,  divide  the  subcutaneous  tissue  into  several 
lamellae,  which  are,  in  reality,  merely  layers  of  the  fascia 
superficialis ;  under  the  name  of  dartos  it  envelopes  each  of  the 
testicles.  To  form  a  correct  idea  of  it,  it  should  be  examined 
in  the  foetus,  before  the  formation  of  the  scrotum,  and  as  a 
portion  of  the  general  subcutaneous  fascia.  Then  we  see  that 
it  passes  over  the  ring,  and  is  continuous  with  the  fascia  pro- 
pria, without  any  alteration.  The  funnel-like  prolongation, 
considered  as  carried  forward  by  the  testicle  to  the  scrotum,  has 
no  real  existence.  The  gubernaculum  testis,  admitted  by  almost 
all  authors  since  Hunter,  is  a  simple  process  of  the  fascia  pro- 
pria, rendered  continuous  with  the  subcutaneous  layer  by 
means  of  the  inguinal  canal.  What  I  here  describe  in  infancy^ 
has  been  observed  by  M.  Manec  in  an  adult,  where  the  testicle 
never  escaped  through  the  ring.    It  is  then  as  in  the  abdomen^ 
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lamellous,  nearly  an  aponeurotic  layer,  which  draws  upon  the 
testicle  as  it  passes  outwards.  When  this  is  the  case,  the  dartos 
constitute  two  independent  pouches,  approximating,  by  the  in- 
ternal portion  of  their  external  surface,  to  form  the  double 
septum,  separating  the  testicles,  beneath  the  urethra  and  penis. 

It  is  continuous,  in  an  evident  manner,  with  the  cellular  tissue 
of  the  perinaeum,  inguinal  region,  abdomen,  and  penis.  Its  fibres 
are  elastic,  spongy,  and  reddish,  in  some  individuals.  Ancient 
anatomists,  who  explained  the  corrugations  and  retraction  of 
the  testicles  by  its  contractions,  endowed  it  with  muscular 
texture. 

Modern  authors  entirely  reject  this  opinion  ;  I  think  they  are 
wrong.  In  many  subjects,  the  parallel,  undulating,  villous,  soft, 
and  very  elastic  fibres,  the  red  tissue, — all,  in  a  word,  assimilate 
the  dartos  to  the  muscular  coat  of  the  stomach.  My  opinion  is, 
that  the  cellular  element  may  be  transformed  into  fleshy  tissue, 
as  I  have  before  observed.  The  term  dartoide,  long  employed, 
extremely  well  designates  this  union  of  tissue,  wherever  it  be  met 
with. 

Situated  in  the  subcutaneous  tissue,  hydrocele  by  infiltration  may 
succeed  a  similar  affection  of  the  abdominal  parietes,  the  peri- 
naeum, or  inferior  extremities.  The  same  occurs  in  effusions  of 
pus,  succeeding  every  species  of  abscess  of  the  surrounding  re- 
gions ;  of  urine,  in  rupture  of  the  urethra,  as  well  as  the  fluid 
which  we  endeavour  to  inject  into  the  tunica  vaginalis,  when 
the  canula  is  not  properly  maintained ;  and  of  blood,  in  wounds 
of  the  external  pudic.  The  facility,  with  which  these  various 
effusions  give  rise  to  great  mischief,  furnishes,  in  all  cases,  a 
reason  for  promptly  and  largely  incising  the  skin,  under  such 
circumstances. 

The  yery  few  adipose  cellules  of  the  scrotum  become  more 
abundant  higher  up  on  the  cord,  or  nearer  the  perinaeum, 
causing  the  scrotum  to  appear  much  smaller  in  fat  than  thin 
men. 

The  fibrous  tunic  is  the  first  which  moulds  over  each  testicle 
and  its  cord.  We  have  seen,  in  the  inguinal  canal,  that,  arising 
from  the  circumference  of  the  ring,  it  is,  evidently,  continuous 
with  the  cellulc~fibrous  division  of  the  aponeurosis.  At 
first  of  a  dense  texture,  it  soon  relaxes,  assuming  the  soft> 
ness  and  all  the  characters  of  simple  cellular  tissue.  Quite 
inferiorly,  it  is  so  blended  with  the  preceding,  that  it  is 
almost  impossible  to  separate  them.  In  ancient  herniae,  it 
sometimes  acquires  sufficient  thickness  to  produce  all  the  pheno- 
mena of  strangulation,  when  the  viscera  escape  through  one  of 
its  slits.  This  accident,  however,  can  scarcely  occur,  excepting 
in  the  antero-superior  portion,  from  its  greater  elasticity  in 
other  parts. 

The  muscular  tunic,  or  cremaste?',  represents  a  series  of  arches, 
derived  by  the  traction  of  the  testicle  upon  the  inferior  fibres 
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of  the  internal  oblique.  Hesselbach  was  one  of  the  first  to 
remark  this  disposition,  but  MM.  J.  Cloquet  and  Seiller  de- 
monstrated it.  Like  Scarpa,  I  have  always  met  with  it  in  the 
dead  subject.  To  examine  it  accurately,  the  aponeurosis  of  the 
external  oblique  must  be  reflected  from  within  outwards,  the 
internal  pillar  of  the  ring  having  been  previously  divided. 
Then,  drawing  the  cord  slightly  forwards,  we  perceive  that  the 
fleshy  semicircles  of  its  anterior  surface  are  derived  from 
the  internal  oblique,  and  attached,  by  their  extremities,  to 
the  two  sides  of  the  ring.  Some  of  them,  however,  appear 
to  me  to  be  attached  to  the  body  of  the  pubes,  on  each  side  of 
the  cord.  These  fibres  are,  generally,  so  tense,  and  so  little  ap- 
parent near  the  rectus  muscle,  that  several  correct  anatomists 
appear  to  doubt  their  existence  internal  to  the  cord,  following 
the  method  which  I  have  recommended,  it  is  always  possible  to 
observe,  that,  nearly  straight  at  first,  they  gradually  curve  as 
they  descend,  forming  loops  of  increasing  length.  In  this  ex- 
amination, they  must  be  traced  from  their  external  to  their  in- 
ternal extremity,  not  forgetting  that  they  are  much  more  nume- 
rous in  front  than  behind,  where  they  are  sometimes  wanting. 

At  birth,  the  testicle,  as  yet  behind  the  ring,  meets  the  poste- 
rior surface  of  the  internal  oblique,  and  pushes  its  fibres  across  the 
external  orifice  of  the  inguinal  canal  into  the  scrotum,  leaving 
their  extremities  at  the  points  which  they  originally  occupied. 

Those  individuals,  who,  for  many  years,  have  suffered  from 
herniae,  are  the  best  subjects  for  the  study  of  the  cremaster. 
Indistinct,  and  formed  of  delicate  fibres,  in  many  persons,  it  is 
very  strong  in  others.  We  know,  positively,  that  it  is  the  prin- 
cipal agent  in  raising  the  scrotum  towards  the  ring,  occasion- 
ally acquiring  so  great  thickness,  that  it  has  been  supposed 
capable  of  producing  herniae,  solely  by  its  contractions.  This 
thickening  of  the  cremaster,  joined  to  a  similar  affection  of  the 
other  coverings,  in  ancient  descents,  or  hydrocele,  has,  more 
than  once,  been  attributed  to  the  tunica  vaginalis,  or  hernial 
sac.  However  this  may  be,  we  ought  to  be  prepared  for  a  con- 
siderable thickening  of  parts,  in  operations  for  strangulated 
hernia,  where  the  tumour  is  large,  and  has  existed  for  a  long 
period;  whilst,  in  recent  cases,  all  the  membranes  would  be 
thinner  than  in  the  natural  condition.  The  muscular  sheath, 
long  distended  by  the  neck  of  the  sac,  at  length  appears  to 
arise  from  the  circumference  of  the  ring,  and  to  be  confounded 
with  the  fibrous  tunic,  these  two  layers  forming  one  fleshy  apo- 
neurotic membrane. 

Generally  designated  the  proper  tunic  of  the  cord,  the  cellular 
layer  is  formed,  essentially,  of  the  fascia  propria  ;  but  we  may  say 
that  it  is,  in  addition,  enveloped  in  a  tunic  belonging  to  the 
fascia  transversalis,  as  the  testicle  can  only  draw  upon  it  in  tra- 
versing the  opening  in  this  latter  fascia,  or,  rather,  pushing  it 
forwards,  to  form  a  funnel.  The  sheath  of  the  cord,  not  en- 
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veloping  the  tunica  vaginalis,  terminates  at  the  point  where  the 
vas  deferens  emerges  from  the  testicle.  Hence,  it  results,  that 
in  inguinal  hernia?,  which  are  not  congenital,  the  viscera  and  the 
sac  remain  above  the  gland,  which  always,  pushed  inwards  and 
backwards,  is  slightly  connected,  by  its  external  surface,  to  the 
fleshy  membrane. 

In  fat  subjects,  we  find  the  sheath  of  the  cord  covered  by 
rather  a  thick  layer  of  fat,  or  simply  by  adipose  pellets  of  various 
sizes,  which  may  be  the  cause  of  some  herniae,  and  which  form, 
among  themselves,  when  they  acquire  any  size,  true  adipose 
herniae.  They  are  attached  to  the  constituent  parts  of  the 
cord  by  means  of  lamellae,  or  cellular  filaments,  sufficiently 
dense  to  admit  of  fluids  collecting  in  various  spots,  thus  forming 
pouches,  or  isolated  cysts,  constituting  that  termed  encysted 
hydrocele  of  the  cord.  In  this  case,  these  tumours  are  generally 
situated  between  the  cord  and  the  ring.  Nevertheless,  as  the 
cellular  tissue  is  prolonged  backwards,  along  the  epididymis,  to 
become  attached  to  the  other  tunics,  we  can  conceive  the  pos- 
sibility of  encysted  hydrocele  in  the  latter  situation.  The  cord 
is  almost  always  thrown  inwards  and  backwards,  because  its 
cellular  lamellae  are  least  adherent  in  front,  which  must  be  re- 
membered in  operations,  that  the  trochar  may  be  introduced  in 
the  anterior  and  external  portion  of  the  tumour,  although  the 
contrary  is,  occasionally,  indispensable.  These  accidental  cavities 
do  not  communicate  with  the  interior  of  the  peritoneum,  and 
encysted  hydrocele  is,  in  cases  of  necessity,  capable  of  being 
treated  in  the  various  manners  recommended  for  hydroceles  of 
the  tunica  vaginalis.  In  the  adult,  the  tunica  vaginalis  represents 
a  small  bag,  having  no  opening,  which  may  be  considered  as 
formed  of  two  portions,  one  adhering,  by  its  external  surface,  to 
the  cul-de-sac  of  the  fibro-muscular  membrane,  the  other  inti- 
mately united  to  the  surface  of  the  testicle,  but  not  entirely 
covering  this  organ,  leaving  its  root,  in  some  degree,  enveloped 
by  cellular  tissue,  attached  to  the  internal  surface  of  the  other 
sheaths.  This  peculiarity  explains  what  occurs  when  the  vagi- 
nal cavity  is  filled  with  fluid,  and  that  the  testicle  is,  ordinarily, 
towards  the  internal  and  postero-superior  region  of  the  tumour. 
We  should,  therefore,  as  in  encysted  hydrocele,  introduce  the 
instrument  at  the  anterior  external  and  inferior  point,  when 
there  is  no  anomaly. 

Superiorly,  the  tunica  vaginalis  is  not  continuous,  unless  acci- 
dentally, beyond  the  inguinal  canal,  whilst,  before  birth,  it 
communicates  directly  with  the  peritoneum,  of  which  it  is 
merely  a  prolongation.  The  viscera  may  enter  here  during 
intra-uterine  life,  and  the  infant  be  born  with  hernia,  in  which 
the  testicle  and  displaced  organs  are  in  immediate  contact. 
This  hernia,  termed  congenital,  leads  to  the  same  accident  as  any 
other ;  but  the  sac,  being  the  tunica  vaginalis  itself,  is  not  free 
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on  its  external  surface,  nor  susceptible  of  being  easily  separated 
from  the  other  envelopes.  We  have  seen  above,  that  in  ordinary 
hernia,  the  cellular  tunic  keeps  the  organs  above  the  testicle. 

In  that  which  we  are  now  considering,  on  the  contrary,  the 
tunica  vaginalis  admits  of  their  descending  much  lower.  As  in 
hydrocele,  the  testis  and  its  cord  are  then  pushed  inwards  and 
backwards.  This  canal,  commonly  obliterated,  sometimes  re- 
mains free  in  various  points,  although  all  communication  with 
the  abdomen  has  ceased.  Should  fluid  collect  in  any  of  these 
cavities,  there  results  a  sort  of  encysted  hydrocele,  differing 
essentially,  as  to  situation,  from  that  already  described,  but  re- 
quiring the  same  method  of  treatment.  It  also  occurs,  that, 
instead  of  completely  disappearing,  its  abdominal  opening  is 
merely  contracted,  allowing  of  the  viscera  becoming  implicated 
at  an  advanced  period  of  life.  I  have  seen  two  patients,  in 
whom  this  was  incontestably  the  case.  In  neither  of  these  was 
there  any  thing  to  lead  to  the  suspicion  of  hernia,  before  the 
operation  was  actually  required,  and  the  testes  were  free  at  the 
bottom  of  the  scrotum. 

In  the  natural  condition,  the  tunica  vaginalis  is  thin.  Its 
interior  is  smooth  and  glossy,  forming  a  very  regular  cavity;  but 
when  the  fluid,  which  naturally  lubricates  it,  accumulates  in  too 
large  a  quantity,  or  when  hydrocele  has  existed  for  a  long 
period,  it  may  enlarge  as  far  as  the  ring,  in  the  inguinal  canal 
itself,  or  become  constricted  by  some  bands,  presenting  the  ap- 
pearance of  a  double  tumour.  Sustained,  externally,  by  the 
fascia  propria,  and  even  by  the  fascia  transversalis,  it  may,  by 
its  distension,  unravel  and  separate  the  fibres  of  these  tunics, 
giving  the  hydrocele  a  sacculated  form.  It  is  at  these  fissures, 
that  it  becomes  sufficiently  thin  for  the  fluid  to  exude  into  the 
surrounding  tissues,  when  we  inject  carelessly,  or  when  its  own 
effusion  overcomes  the  resistance.  We  thus  explain  the  gan- 
grenous inflammations  of  the  scrotum,  which  occasionally  occur 
after  the  operation  for  hydrocele,  notwithstanding  the  wine  has 
been  properly  injected  into  the  tunica  vaginalis;  as  also  the  cases 
of  sudden  resolution  of  the  disease,  mentioned  by  some  authors. 
We  may,  for  the  cure  of  hydrocele,  employ  incision,  excision, 
cautery,  seton,  a  tent  and  injection,  producing  sufficient  inflam- 
mation for*  the  walls  to  become  agglutinated. 

When  the  peritoneal  canal  remains  at  birth,  the  tunica  vagi- 
nalis may  become  filled  with  fluid,  giving  rise  to  congenital  hy- 
drocele. The  treatment  of  this  variety  requires  considerable  at- 
tention. The  inflammation  produced  by  an  operation  would 
easily  extend  to  the  peritoneum.  Injection  appears  especially 
dangerous,  unless  the  inguinal  ring  be  completely  obliterated 
by  pressure,  properly  applied  during  the  introduction  of  the 
fluid,  as  I  have  once  seen  done  with  success.  The  tunica  vagi- 
nalis, distended  by  the  serum,  whilst  the  testicle  is  retained  in 
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the  abdomen,  or  behind  the  ring,  may  receive  a  portion  of  intes- 
tine, producing  congenital  hernia. 

In  a  word,  the  anatomical  arrangement  of  the  serous  invest- 
ment of  the  testes  allows  of  simple  hydrocele,  without  communi- 
cation with  the  peritoneum;  congenital  hydrocele  ;  or  with  communi- 
cation, and  which  may  co-exist  with  hernia  of  the  same  nature  ; 
encysted  hydrocele,  within  the  tunica  vaginalis,  produced  by  in- 
complete obliteration,  at  some  point  or  points  of  the  canal ; 
finally,  encysted  hydrocele,  without  this  membrane,  or  in  the  cel- 
lular tissue  of  the  cord.  These  latter,  existing  sometimes  in  the 
form  of  hydatids  in  the  inguinal  canal,  or  very  close  to  its  ex- 
ternal orifice,  may  resemble,  and  have  been  mistaken,  more 
than  once,  for  bubonocele. 

The  course  which  the  testicle  pursues  during  intra-uterine 
life,  admits  of  its  being  arrested  behind  the  ring,  and  some- 
times, in  manhood,  even  of  its  not  having  descended  into  the 
scrotum.  Such  is,  doubtless,  the  origin  of  many  of  the  histories 
of  pretended  absence  of  the  testes  ;  at  least,  we  have  scarcely 
any  authentic  accounts  of  subjects  in  whom  they  really  did  not 
exist.  The  case  reported  by  Cabrole  is  not  an  exception, 
although  the  author  says  that  he  dissected  the  subject.  How- 
ever, M.  Blandin  relates  the  case  of  a  man  who  had  neither 
testicle,  cord,  nor  vesicula  seminalis  of  one  side,  and  in  whom 
the  scrotum  did  not  present  the  slightest  trace  of  lesion.  I 
have  also  met  with  a  similar  instance  in  1827,  in  a  subject 
between  fifty  and  sixty  years  of  age,  in  whom  there  were  neither 
spermatic  arteries,  nor  veins.  M.  Terreux,  of  Nevers,  to  whom 
I  mentioned  this  case,  informed  me  that  he  witnessed  one  re- 
sembling it  about  two  years  previously. 

When  the  testicle  remains  in  the  canal,  or  when  it  tends  to 
break  through  the  ring,  the  pressure  produced,  and  the  swelling 
which  it  forms,  have  frequently  led  to  the  suspicion  of  incipient, 
and  even  of  strangulated,  hernia.  We  can  readily  understand 
the  dangers  of  such  a  mistake,  if  we  persist  in  returning  the 
tumour,  and  especially  in  maintaining  it  by  a  bandage.  It,  how- 
ever, may  thus  be  pushed  back  without  any  very  great  inconve- 
nience, in  some  infants,  so  as  to  remain  behind  Poupart's  liga- 
ment, and  escape  at  a  later  period  by  the  crural  arch,  as  in  the 
case  cited  by  Scarpa,  to  which  I  will  return,  in  speaking  of  the 
inguinal  region. 

The  retention  of  the  testicle  occasionally  causes,  at  a  later 
period,  when  it  finally  descends,  a  portion  of  intestine  -to  fol- 
low, forming  hernia,  similar  to  congenital,  although  not  occur- 
ring until  twelve,  fifteen,  twenty,  or  even  five-and- twenty  years 
of  age.  This  species  of  vaginal  hernia,  in  adults,  should  not, 
however,  be  confounded  with  that  already  mentioned  in  de- 
scribing the  serous  tunic  of  the  scrotum. 

The  testis,  retained  in  the  canal,  is  subject  to  the  same  de- 
generacies which  so  frequently  attack  it  in  the  scrotum,  such 
t  a 
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as  scirrhus,  cancer,  &c.  These  may  give  rise  to  numerous 
errors  in  the  diagnosis,  and  their  extirpation  would  be  very 
dangerous  and  difficult.  Whether  it  be  really  wanting,  or  merely 
retained  in  the  abdomen,  it  may  be  replaced  by  a  bubonocele, 
as  Fages,  of  Montpellier,  appears  to  have  observed,  and  cause 
considerable  embarrassment  to  the  surgeon.  Lastly,  it  must  be 
recollected,  that  varicocele,  occasionally,  produces  atrophy  of 
the  testicle,  that  several  individuals  possess  the  power  of  drawing 
it  up  into  the  iliac  region,  between  the  aponeurosis  and  skin. 
A  man,  aged  thirty-six,  whom  I  saw  in  1836,  could  raise  it  as 
high  as  the  flank. 

A  kind  of  fibrous  shell,  the  tunica  albuginea,  which  immedi- 
ately invests  the  proper  substance  of  the  testicle,  is  so  intimately 
united  to  the  external  surface  of  the  serous  tunic,  that  it  is 
almost  impossible  to  separate  them  by  dissection.  However, 
hydatids,  and  other  similar  tumours,  occasionally  form  between 
them,  increasing  in  size  towards  the  posterior  border  of  the 
organ,  where  the  lamellous  cellular  tissue  is  less  dense.  Fila- 
ments are  given  off  from  its  internal  surface,  which,  interlacing 
in  the  interior  of  its  cavity,  serve  to  sustain  the  seminiferous 
canals,  causing  them  to  escape  with  facility,  in  wounds  of  the  testis. 
Petit  relates  an  instance  of  a  surgeon,  who  daily  extracted  a  por- 
tion of  the  seminiferous  canals,  thinking  that  he  was  removing 
mortified  cellular  tissue,  and  thus  completely  emptied  the  testis. 

Furnishing  the  corpus  Highmoreanum,  it  thus  appears  to  be 
prolonged  upon  the  deferential  canal,  where  it  is  much  thinner. 
It,  therefore,  results,  that  in  blennorrhagic  or  other  enlarge- 
ment, the  tumefaction  sometimes  remains  several  days  confined 
to  the  epididymis,  before  it  extends  to  the  testicle  itself.  If, 
notwithstanding  the  thickness,  strength,  and  inelasticitjr  of  the 
tunica  albuginea,  swelling  of  the  testis  proceeds  with  so  much 
rapidity,  it  depends  upon  the  fine,  elastic,  and  abundant 
cellular  tissue,  which  is  mingled  with  the  glandular.  However, 
this  enlargement  rarely  exceeds  certain  limits  in  the  acute 
stage. 

As  this  tunic  yields  sooner  in  one  point  than  another,  in 
chronic  enlargement,  the  tumour  is  ordinarily  knobby  and  un- 
even. When  once  perforated  or  lacerated,  the  swollen  tissue, 
enclosed  in  its  cavity,  escapes  through  the  openings,  quickly 
covering  it  with  vegetations.  Its  anatomical  arrangements 
cause  it  to  be  affected  in  two  different  manners :  firstly,  dis- 
ease is  transmitted  to  it  by  the  tunica  vaginalis;  secondly, 
it  is  disorganised  consecutively  to  the  particular  tissue  filling 
it.  The  first  occurrence,  rarely  serious,  is  remarked  in  hydro- 
celes, and  generally  disappears  with  the  disease  which  produced 
it.  The  second,  comprehending  various  species  of  swelling  of 
the  testis,  whether  simple,  venereal,  or  cancerous,  is  much  more 
dangerous. 

The  epididymis,  being  the  posterior  superior  portion  of  the 
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testis,  and  very  firmly  attached  to  the  membranes  forming  the 
scrotum,  prevents  the  gland  from  being  quite  free  within  its 
serous  membrane,  and  places  the  various  effusions  of  the  tunica 
vaginalis,  commonly,  in  front  and  externally.  It  is  in  some 
individuals  of  sufficient  size  to  resemble  pathological  enlarge- 
ment, when  none  in  fact  exists.  I  may  add,  that,  instead  of 
being  behind,  it  is  sometimes  in  front.  I  have  seen  numerous 
examples  of  this;  four  during  the  year  1836.  In  one  patient,  it 
occurred  on  both  sides ;  in  the  others,  it  was  confined  to  the 
left.  Do  not  those  cases  in  which  hernia  and  hydrocele  have 
been  said  to  exist,  behind  the  testis  and  cord,  depend  upon  a 
similar  predisposition  ? 

The  structure  of  the  testicle  explains  how  hydrocele  may 
last  for  so  many  years,  even  for  life,  without  its  functions  being 
interrupted.  Its  fibrous  tunic  forms  a  barrier,  rarely  broken 
down  by  the  disease.  It  also  explains  the  danger  of  not  imme- 
diately uniting  wounds  penetrating  as  far  as  the  seminiferous 
tubes,  and,  also,  the  difficulty  of  curing  the  fistulous  ulcers 
resulting,  when  not  properly  treated.  Finally,  it  accounts 
for  the  pain  experienced  when  the  organ  is  struck  or  com- 
pressed. 

The  almost  complete  isolation  of  the  epididymis,  in  some 
individuals,  the  presence  of  insensible,  rather  flattened,  but 
very  distinct  masses  on  the  natural  organs,  may  lead  to  the 
belief  of  supernumerary  testes,  when  none  exist.  In  conse- 
quence of  the  continuity  of  the  epididymis  with  the  seminal 
canal,  it  is  always  the  first  part  implicated  in  congestions  com- 
mencing in  the  urethra,  so  that  its  tumefaction  is  an  almost 
certain  indication,  that  the  disease  does  not  proceed  from  with- 
out. Its  dense  texture,  and  the  reflexion  of  its  canal,  prevent 
the  mischief  from  extending  rapidly.  We  observe  the  reverse 
in  the  body  of  the  testis,  from  the  softness  and  delicacy  of  the 
seminal  tissue.  When  hydrocele,  produced  by  venereal  enlarge- 
ment, disappears  without  an  operation,  it  is,  that,  the  cause 
being  removed,  the  effect  is  also  dissipated. 

When  the  effusion  proceeds  from  without,  the  swelling  of  the 
testis,  generally  merely  the  result,  disappears  with  its  cure. 
Finally,  the  organ  is  so  independent  of  the  scrotal  tunics,  that 
it  may  remain  healthy  in  the  midst  of  various  degeneracies. 
In  one  case,  Delpech  removed  sixty  pounds  weight  of  diseased 
scrotum  from  around  a  testis. 

The  spermatic  cord  consists  of  the  vas  deferens,  spermatic 
artery  and  veins,  a  branch  of  the  epigastric,  the  genito-crural 
nerve,  plexus  of  the  great  sympathetic,  remains  of  the  canal  of 
communication  between  the  peritoneum  and  tunica  vaginalis, 
and  cellular  tissue,  uniting  these  various  parts  among  them- 
selves, as  in  the  inguinal  canal. 

The  vas  deferens  is  here  a  very  important  organ.  Its  flat- 
t  4 
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tened  form,  grey  colour,  and  position  admit  of  its  being 
isolated,  and  a  portion  removed  without  any  difficulty,  in  order 
to  produce  atrophy  of  a  scirrhous  testicle,  as  proposed  by 
Morgan,  and  performed  by  Lambert  and  Key  ;  could  such  an 
operation  be  admitted  by  sound  sense  !  Although  it  does  not 
receive  nerves  from  the  cerebro-spinal  system,  it  cannot  be 
implicated  in  a  ligature  without  causing  peculiar  and  very 
intense  pain,  quickly  producing  syncope. 

The  spermatic  artery,  almost  constantly  external,  and  in  front 
of  the  deferential  canal,  commonly  remains  single  as  far  as  the 
lower  portion  of  the  cord.  It  is  sometimes  sufficiently  large 
to  give  rise  to  alarming  hemorrhage,  if  wounded. 

In  ancient  and  large  hydroceles,  the  cord  being,  as  it  were, 
decomposed,  it  may  be  found  at  some  point  of  the  tumour,  differ- 
ing from  that  which  it  ordinarily  occupies.  All  authors  have 
recommended  its  being  cautiously  avoided.  Scarpa,  in  par- 
ticular, has  proved,  that  it  may  be  wounded  in  the  operation 
for  hydrocele ;  and  the  more  likely,  as  each  of  its  branches  is 
then  larger  than  the  original  size  of  the  trunk.  Its  natural 
volume  and  proximity  to  the  deferential  canal  admit  of  its 
being  exposed  and  tied  without  difficulty,  as  recommended 
by  M.  Mannoir  and  Sir  C.  Bell,  to  arrest  the  progress  of 
sarcocele. 

The  artery  derived  from  the  epigastric,  rarely  of  any  magnitude, 
does  not  supply  the  testis.  Distributing  itself  to  the  laminae 
of  the  scrotum,  it  cannot  produce  effusion  in  puncture.  After 
the  operation  for  sarcocele,  it  habitually  requires  a  ligature,  as 
well  as  the  preceding.  Both  are  in  front  of  the  deferential 
canal,  one  external,  the  other  internal.  Small  in  comparison 
with  their  length,  tortuous,  soft,  and  enclosed  in  a  layer  of 
lamellous  cellular  tissue,  they  promptly  retract  when  cut,  and 
are  sometimes  secured  with  difficulty,  where  the  ligature  is  not 
immediately  applied. 

The  spermatic  veins,  tortuous,  undulating,  very  large,  two, 
sometimes  three,  four,  and  even  more  in  number,  are  suffi- 
ciently evident  as  far  as  the  epididymis,  and  generally  situated 
in  front  and  on  the  sides  of  the  other  canals.  Long,  soft, 
deprived  of  valves,  continually  drawn  upon  by  the  weight  of 
the  testicle,  enveloped  in  loose  cellular  tissue,  exposed  to  pres- 
sure in  the  inguinal  canal,  in  consequence  of  the  double  curve 
which  they  are  obliged  to  make,  equally  liable  to  compression 
in  the  iliac  fossa,  in  front  of  the  muscles,  by  the  termination  of 
the  ilium  or  ccecum  on  the  right,  and  the  sigmoid  flexure  of 
the  colon  on  the  left,  there  is  nothing  surprising  in  their  being 
frequently  the  seat  of  varicose  dilatations,  and  that  the  varico- 
cele should  be  very  large.  The  species  of  knotty  chain,  which 
they  form  in  this  condition,  gradually  increases  towards  the 
testes,  on  account  of  their  branches  being  more  numerous  near 
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the  inferior  extremity  of  the  cord.  Hence,  if  we  would  oblite- 
rate them  by  ligature  or  incision,  so  much  extolled  by  Delpech, 
in  these  cases,  we  should  expose  them  as  high  up  as  possible. 

Nerves.- — The  fasciculus  of  the  great  sympathetic  lies  upon  the 
spermatic  artery.  The  genito-crural  is  situated  behind.  The 
ilio-scrotal  runs  between  the  fibres  of  the  cremaster,  conse- 
quently external  to  the  cord.  We  easily  explain,  by  these  two 
last,  the  pains  experienced  by  patients,  towards  the  iliac  crest 
and  lumbar  region,  during  the  injection  of  any  irritating  fluid 
into  the  tunica  vaginalis.  The  pain  produced  by  the  same 
operation,  and  by  any  compression  of  the  testis, — a  pain  which 
the  patient  says  runs  to  his  heart,  should  be  referred  to  the 
spermatic  plexus.  This  plexus,  and  the  accompanying  vessels, 
having  intimate  relations  with  the  kidney,  we  may  thus  com- 
prehend the  retraction  of  the  testicle,  observed  in  nephritic 
colic,  and  the  formation  of  renal  calculi.  It  has  been  supposed, 
that  by  tying  the  arteries  separately  after  sarcocele,  the  nerves 
would  more  certainly  be  avoided ;  but  they  are  most  frequently 
too  delicate  and  too  close  to  the  arteries  to  be  preserved.  In 
tying  the  whole  of  the  cord,  it  is  necessary  to  act  promptly,  and 
draw  the  ligature  strongly  and  sharply,  when  we  would  imme- 
diately suspend  its  functions,  and  with  them  the  pain. 

The  cellular  tissue  of  the  cord  communicates  directly  with 
that  investing  the  external  surface  of  the  peritoneum.  We 
might  suppose,  from  the  precautions  recommended  by  authors, 
to  prevent  the  cord  from  running  up  into  the  abdomen,  when 
separated  from  the  testis,  in  castration,  that  it  were  endowed 
with  great  power  of  retraction.  It  is  not  so,  however.  Beyond 
the  inguinal  canal,  the  vessels  and  nerves  which  run  towards  the 
kidnies,  the  deferential  canal  which  enters  the  pelvis,  possess  no 
such  property,  and  the  cremaster,  which  alone  would  be  capable 
of  it,  has  no  action  beyond  the  external  ring.  This  incon- 
venience is,  on  the  contrary,  produced  simply  from  the  follow- 
ing reasons :  that  stretched  and  drawn  down  by  the  weight  of 
the  sarcocele,  the  cord  is  no  sooner  relieved  from  this  mass, 
than  it  tends  to  resume  its  primitive  position.* 

Besides  the  proper  arteries  of  the  cord,  the  scrotum  receives 
numerous  others,  which  ramify  between  the  various  tunics, 
particularly  in  the  subcutaneous  layer.  Hence  they  are  fre- 
quently wounded  by  the  first  incision,  in  sarcocele,  &c.  When 
once  divided,  they  retract  so  quickly  beneath  the  skin,  that 
they  are  better  tied  immediately  than  at  the  end  of  the  ope- 
ration. They  come  from  the  external  pudic  branches  of  the 
femoral,  and  from  the  superficial  perinatal  of  the  internal  pudic ; 

*  This  reasoning  does  not  at  all  appear  to  me  to  do  away  with  the  idea  of  the 
contractility  of  the  cord ;  on  the  contrary,  it  rather  tends  to  strengthen  the  opinion, 
for  if  it  did  not  possess  some  power  of  the  kind,  the  anormal  distension  would 
remain  permanent,  and  it  would  not  be  able  to  resume  its  primitive  position,  as 
stated  by  M.  Velpeau  H.  H. 
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more  deeply  we  meet  with  another  derived  from  the  epigastric. 
It  has  long  been  considered  that  the  hemorrhage  occasionally 
succeeding  puncture,  in  hydrocele,  depends  upon  these.  This 
is  also  my  opinion,  although  it  may,  by  chance,  proceed  from 
the  spermatic.  In  a  patient  operated  upon  at  the  Hopital  de 
la  Pitie,  in  October  1832,  they  equalled  the  dimensions  of  a 
crow's  quill,  and  their  principal  ramifications  could  be  distinctly 
observed  through  the  skin. 

Like  the  arteries,  the  veins  run,  principally,  in  the  superficial 
layer,  beneath  the  skin,  where  they  frequently  become  large, 
tortuous,  and  varicose.  Their  accidental  dilatation,  determined 
especially  by  tumours  of  the  groin,  such  as  bubos,  scrofulous 
glands,  crural  hernia,  &c.  constitutes  cirsocele.  Forming  the 
external  pudic,  they  empty  themselves  into  the  saphena;  dis- 
eases of  which  would  implicate  them.  When  enormously  deve- 
loped, their  size,  and  the  disposition  of  the  external  cellular 
layer,  mostly  lead  to  considerable  ecchymosis,  after  the  appli- 
cation of  leeches.  Hence  hematocele  by  infiltration,  in  con- 
tusions of  the  scrotum. 

The  lymphatics  here  form  two  layers,  one  for  the  envelopes 
running  to  the  groin,  and  the  other  for  the  testicle  and  cord, 
which  pass  into  the  abdomen.  Thus,  diseases  of  the  scrotum 
produce  swelling  of  the  glands  of  the  inguinal  region,  whilst 
acute  or  chronic  disorganisation  of  the  testicle  re-acts  upon 
those  in  the  lumbar  region  and  behind  the  mesentery. 

The  ilio-scrotal  nerve  ramifies  in  the  external  membranes,  as 
far  as  the  subcutaneous  tissue;  but  the  scrotum  receives  its 
nerves,  more  especially,  from  the  internal  pudic.  Thus,  lesions 
of  the  scrotum  excite  more  pain  towards  the  perinaeum  than 
towards  the  inguinal  canal. 

Remarks. — The  arrangement  of  the  organs  just  described 
may,  in  the  removal  of  scirrhous  testicle,  be  studied  under 
three  principal  heads;  relative  to  the  division  of  the  invest- 
ments, the  dissection  of  the  tumour,  and  the  section  and  liga- 
ture of  the  cord. 

In  exposing  a  sarcocele,  we  are  sometimes  forced  by  the 
disease  to  comprehend  a  portion,  of  greater  or  less  extent,  of  all 
the  scrotal  membranes  in  the  form  of  an  ellipse ;  otherwise,  the 
integuments,  weakened  by  prolonged  extension,  would  allow  the 
edges  of  the  wound  to  roll  in  upon  themselves,  considerably 
retarding  cicatrisation.  As  the  integuments  are  thin,  supple, 
and  invested  by  several  elastic  membranes,  one  of  which  enjoys 
all  the  properties  belonging  to  muscular  tissue,  the  lips  of  the 
wound  may  be  puckered,  drawn,  and  rolled  upon  their  internal 
surface,  by  the  action  of  the  muscular  tunic. 

The  dissection  of  the  testicle  of  necessity  is  more  or  less  diffi- 
cult, according  to  the  extent  of  disease.  Internally,  it  approaches 
so  closely  to  the  penis  as  to  require  great  caution  in  regard 
to  the  urethra;  but  when  there  are  no  adhesions,  the  dartos. 
*    '  4 
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is  sufficiently  loose  to  admit  of  the  parts  being  promptly 
isolated.  In  all  cases,  we  find  one  or  more  branches  of  the 
internal  pudic  artery  near  this  point,  which  should  be  tied 
immediately  they  are  divided. 

If  we  pass  a  ligature,  formed  of  three  or  four  threads,  around 
the  cord  near  to  the  external  ring,  so  as  completely  to  constrict 
it,  we  at  the  same  time  tie  the  arteries,  veins,  deferential  canal, 
nerves,  and  cellular  tunic :  but  to  succeed,  the  part  must  be 
completely  strangled.  Without  this  precaution,  the  pain  would 
be  intense.  Life  would  remain  in  the  free  extremity  of  the 
organ,  which  would  speedily  become  covered  with  fungoid 
growths,  capable  of  contracting  adhesions  with  the  circum- 
ference of  the  inguinal  ring,  as  both  J.  L.  Petit  and  I  have 
seen. 

Hernice. — Whenever  the  viscera  descend  into  the  scrotum,  the 
hernial  sac,  by  degrees,  separates  the  cellular  tunic  of  the  cord. 
When  it  is  merely  a  bubonocele,  the  sac  with  its  contents  may 
easily  enter  without  producing  any  alteration  in  the  cord. 
When  the  disease  is  large,  and  of  long  standing,  the  deferential 
canal  and  spermatic  vessels  may  have  contracted  very  different 
relations.  They  appear  to  spread  into  a  cellular  membrane, 
and  sometimes  remain  behind  the  tumour,  prolonged  to  a  con- 
siderable extent  from  each  other.  At  other  times  the  artery 
or  the  deferential  canal  is  external,  within  or  in  front,  as  Ledian 
has  observed,  or  even  twisting  in  a  spiral  direction  around  the 
tumour,  which  M.  Fardeau  and  I  have  met  with.  In  this 
case,  it  would  be  dangerous  to  remove  the  sides  of  the  hernial 
sac  after  the  operation,  as  is  still  the  practice  of  some  of  the 
older  surgeons. 

The  cellular  tunic  also  establishes  a  remarkable  distinction 
between  simple  scrotal  and  congenital  herniae.  In  fact,  as  it 
terminates  at  the  entrance  of  the  vessels  in  the  testicle,  a 
tumour  of  the  first  species  finishes  there,  by  a  kind  of  constric- 
tion ;  whilst,  where  the  vaginal  cavity  forms  the  hernial  sac,  the 
displaced  parts  descend  much  lower.  The  relations  of  the 
peritoneal  envelope  with  the  surrounding  tissues  produce  other 
important  distinctions  in  operations. 

Thus,  even  when  the  disease  is  of  long  standing,  the  acci- 
dental sac  is  capable  of  entering  the  abdomen,  or  at  least 
approaching  very  close  to  the  ring.  In  congenital  hernia,  on 
the  contrary,  the  sac  cannot  rise,  as  it  is  solidly  united  to  the 
constituent  parts  of  the  cord ;  reduction,  therefore,  must  never 
be  attempted.  The  cure  of  artificial  anus  would  also  be  more 
difficult.  This  sac  is  generally  thinner  than  the  abdominal 
peritoneum ;  but  in  the  other  kind  of  hernias  it  is  thicker. 

In  young  children,  the  very  large  and  soft  tunica  vaginalis 
allows  herniae  to  slide  behind,  so  that  we  are  obliged  to  cross  a 
serous  cavity  to  arrive  at  the  viscera.    Hey  gave  the  name  of 
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infantile  hernia  to  this  tumour,  of  which  he  cites  several  exam- 
ples.   The  same  thing  occurs  in  adults,  but  more  rarely. 

If  all  its  layers  were  well  separated,  and  their  thickness  did 
not  vary  so  much,  it  would  never  be  difficult  to  arrive  at  the 
displaced  viscus ;  but  they  are  often  so  confounded  that  they 
cannot  be  distinguished.  If,  even,  we  should  be  able  to  recog- 
nise the  superficial  from  the  muscular  layer,  which  is  generally 
possible  from  their  anatomical  characters,  we  should  be  embar- 
rassed by  the  cellular  fold  surrounding  the  cord,  the  thickness 
of  which  varies  exceedingly. 

In  all  these  tumours  the  decomposed  cord  elongates  and 
spreads :  but  after  cure,  when  the  disease  is  not  of  long  stand- 
ing, it  gradually  re-assumes  the  natural  dimensions.  When 
an  individual,  already  suffering  from  scrotal  hernia,  is  attacked 
by  vaginal  hydrocele,  the  hernial  sac  always  touches  the  cyst, 
sometimes  superiorly,  sometimes  at  its  circumference.  In  such 
cases,  these  two  sacs,  separated  merely  by  the  proper  tunic  of 
the  cord,  that  is,  by  the  cellular  layer,  the  hernia  with  a  portion 
of  its  sac,  would  enter  the  testiculary  membrane,  were  it  rup- 
tured. Should  the  hernial  sac  at  the  same  time  give  way,  the 
viscera  alone  would  enter  the  tunica  vaginalis,  and  there  be 
constricted.  Dupuytren  appears  frequently  to  have  met  with 
this,  and  M.  Berard  the  elder  has  also  communicated  an 
example.  If  the  hernia  were  internal,  a  serious  error  might 
result ;  mistaking  it  for  congenital,  which  is  always  externa^ 
the  surgeon  would  cut  outwards,  whilst,  in  fact,  the  neck 
of  the  tumour  being  internal,  the  epigastric  artery  would  be 
wounded. 


SECTION  SECOND. 

PERlNiEUM. 

Bounded,  anteriorly,  by  the  root  of  the  scrotum,  posteriorly 
by  the  apex  of  the  coccyx,  and,  laterally,  by  the  ischiatic  pro- 
minences, the  perinceum  comprehends  the  whole  of  the  parts 
enclosed  within  the  inferior  opening  of  the  pelvis.  Its  form  is 
oval,  the  larger  extremity  directed  backwards,  and  not  lozenge- 
shaped,  as  considered  by  Dupuytren.  Externally  and  anteriorly, 
it  presents,  in  the  median  line,  an  elongated  eminence,  corre- 
sponding to  the  urethra,  behind  this  the  anus,  and  still  more 
posteriorly,  the  coccygeal  prominence.  On  the  sides  of  the 
urethral  eminence,  and  bounded  externally  by  the  ischia,  we 
find  two  fossae,  at  the  bottom  of  which  it  is  always  possible  to 
feel  the  internal  pudic  arteries. 

The  anus  is  in  the  centre  of  an  excavation,  limited  by  the 
buttocks  and  ischiatic  tuberosities.    A  line  drawn,  transversely, 


PERINEUM, 


285 


from  one  tuber  ischii  to  the  other  separates  the  perinatal  from 
the  anal  region,  circumscribing  an  anterior  triangle,  of  which 
it  forms  the  base.  The  sides  of  this  triangle,  being  slightly 
convex,  prolong  and  contract  the  apex.  They  are  about  three 
inches  and  a  half  in  length,  whilst  the  base  is  scarcely  three 
inches.  Another  line  drawn  from  the  summit  of  this  space 
to  the  anus  would  equally  be  three  inches. 

The  perinaeum  then  presents  two  perfectly  equal  triangles,  by 
one  of  which  we  must  penetrate  in  the  lateral  operation  for 
lithotomy. 

To  distinguish  these  various  peculiarities,  the  thighs  should 
be  separated  and  flexed  upon  the  pel  vis  \  otherwise  there  is 
merely  a  simple  fissure  between  the  buttocks,  at  the  bottom  of 
which  is  the  anal  opening  and  the  root  of  the  penis  and  scrotum. 
In  the  foetus,  during  accouchement,  for  example,  it  is  transformed 
into  so  narrow  a  furrow,  from  the  pressure  experienced  by  the 
buttocks,  during  their  passage  through  the  upper  opening,  that 
many  practitioners  have  mistaken  it  for  the  sagittal  suture. 

The  skin,  anteriorly,  presents  the  same  characters  as  that  of 
the  scrotum.  On  the  sides  and  posteriorly,  it  gradually  thickens, 
and  is  continuous  with  that  of  the  buttocks  or  thighs.  Towards 
the  anus,  it  becomes  extremely  thin,  and  covered  with  wrinkles, 
having  this  opening  for  a  centre.  It  is  invested  with  a  quantity 
of  hair  in  man,  and  encloses  follicles,  less  prominent  than 
those  of  the  scrotum,  but  more  numerous,  especially  towards 
the  anus.  Their  secretion  is  very  abundant,  endowing  the  skin 
of  the  perinaeum  with  an  oily  appearance.  Mixed  with  the  se- 
cretion from  the  rectum,  it  becomes  so  acrid,  in  some  subjects, 
as  to  produce  excoriations  at  the  bottom  of  the  fissure  already 
described.  These  are  very  painful  at  the  period  of  defecation, 
and  may  be  cured  by  the  application  of  the  nitrate  of  silver. 
Fine,  elastic,  and  extensible,  this  membrane  is  of  a  more  or  less 
deep  brown  colour. 

In  front,  the  subcutaneous  tissue,  lamellous,  and  thin  over  the 
urethra,  enjoys  considerable  mobility,  and  is  evidently  a  continua- 
tion of  the  superficial  fascia  of  the  scrotum.  Hence,  infiltrations 
of  urine,  pus,  &c.  occur  with  great  facility  in  the  scrotum, 
although  the  seat  of  mischief  may  be  in  the  posterior  portion  of 
the  perinaeum.  For  instance,  it  happens  after  lithotomy,  and 
was  one  of  the  most  frequent  accidents  after  the  operations  ac- 
cording to  the  method  of  Giovani  di  Romani.  Laterally,  this 
layer  is  thick,  less  even,  and  no  longer  simply  lamellous. 

Numerous  very  strong  filaments,  interlacing  in  various  direc- 
tions, are  met  with,  as  well  as  adipose  cellules;  so  that  it  forms, 
especially  backwards,  a  sort  of  elastic  cushion,  of  extremely 
variable  thickness.  Scarcely  existing  between  the  sphincter 
ani  and  the  integuments,  the  fleshy  fibres  are  almost  in  imme- 
diate contact  with  the  skin,  and  suppuration  only  produces  a  few 
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small  tubercles ;  whilst,  at  the  preceding  points,  large  collections 
are  manifested,  capable  of  spreading  to  a  distance  with  rapidity. 

Constituted  external  to  the  anus  by  a  considerable  mass,  con- 
tinuous with  the  subcutaneous  layer  of  the  buttocks,  it  proceeds 
to  the  front  of  the  gluteus  maximus,  filling  the  large  triangular 
excavation,  which  we  shall  presently  observe,  between  the  exter- 
nal surface  of  the  levator  ani  muscle,  and  the  corresponding 
surface  of  the  obturator  internus.  Here,  particularly,  it  encloses 
fat,  in  the  form  of  soft  reddish  cellules,  and  its  lamellae  and 
filaments  are  blended  in  all  directions,  producing  great  elasticity. 
Its  constituent  parts,  especially  the  filamentous,  have  such  intimate 
relation  with  the  perineal  aponeurosis,  that  they  appear  part  of 
the  same.  This  is  always  the  seat  of  abscesses,  whether  phleg- 
monous, or  stercoraceous,  preceding  the  formation  of  fistulae,  and 
of  the  urinary  abscesses,  and  infiltrations  succeeding  the  various 
operations  for  lithotomy.  Extending  from  one  side  to  the  other, 
passing  between  the  rectum,  coccyx,  and  the  posterior  prolonga- 
tion of  the  sphincter  muscle,  on  the  one  hand,  and,  on  the  other, 
between  the  transversus  perinaei,  the  bulb,  the  membranous  por- 
tion of  the  urethra,  and  the  front  of  the  rectum,  it  allows  sup- 
puration, &c.  to  extend  from  one  side  to  the  other. 

Aponeuroses,  described  by  Camper  and  some  of  the  older  ana- 
tomists, and,  since  then,  much  more  minutely  by  Colles,  Car- 
cassonne, and  Bouvier,  the  arrangement  of  the  pelvic  fasciae  is 
very  complex,  and  can  only  be  well  understood  by  those  who 
have  frequently  studied  it  on  the  dead  body. 

Four  laminae,  two  for  the  anal  region,  two  for  the  proper 
perinaeal,  together  form  the  ano-perinaeal  aponeuroses,  without 
reckoning  that  of  the  pelvis.  Their  adhesions  to  the  interposed 
tissues,  the  thinness  of  the  rectal  portion,  and  of  the  superficial 
perinaeal  layer,  explain  the  difficulty  attending  their  examination. 

The  ischiatic  aponeurosis,  and  the  deep  layer  of  the  peri- 
naeum,  alone  offering  true  fibrous  characters,  were,  on  that 
account,  the  first  discovered.  By  merely  considering  the  others 
as  more  or  less  condensed  cellular  or  cellulo-fibrous  membranes, 
occasionally  very  thin,  and,  as  it  were,  converted  into  simple 
cellular  tissue,  we  should  form  a  pretty  correct  idea  of  their 
structure.  All  being  more  or  less  confounded,  I  shall  only  iso- 
late them,  in  speaking  of  their  most  distinct  points,  so  far  as  to 
render  the  description  as  clear  as  possible. 

Ischio-rectal  aponeurosis. — In  the  posterior  or  anal  half  of  the 
perinaeum,  the  aponeurosis  comprehends,  on  each  side,  the  rectal 
and  ischiatic  portions.  The  former,  applied  on  the  external 
surface  of  the  levator  ani,  extends,  anteriorly,  to  the  back  of  the 
transversalis  perinaei  muscle,  posteriorly  to  the  front  of  the 
coccyx,  and  descends  to  above  the  sphincter,  where  it  becomes 
thinner,  terminating  in  the  subcutaneous  layer ;  the  latter,  in- 
vesting the  perinaeal  surface  of  the  internal  obturator  muscle, 
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continuous,  below,  with  the  great  sacro-sciatic  ligament,  and 
joining  the  preceding  in  front,  superiorly  and  posteriorly. 

Ischio-rectal  fossa. — These  two  fasciae  thus  leave  a  separation 
between  them, — a  very  remarkable  triangular  space.  We  may  say 
that,  leaving  the  deep  angle  of  the  pelvic  aponeurosis,  of  which  they 
are  only  duplicates,  they  descend  obliquely,  the  one,  externally, 
towards  the  ischium,  or  sacro-ischiatic  ligament,  the  other  on 
the  circumference  of  the  anus.  Posteriorly,  the  space  dividing 
them  terminates  in  a  cul-de-sac,  limited,  inferiorly,  by  the  glu- 
teus maximus.  Anteriorly,  there  is  another  cul-de-sac,  limited 
by  the  superior  surface  of  the  transversalis  perinaei  muscle. 
The  whole  of  this  excavation,  which  I  propose  naming  ischio- 
rectal, is  always  filled  with  cellulo-adipose  tissue.  Measured 
from  one  wall  to  the  other,  below,  its  greatest  diameter  is  from 
an  inch  to  fifteen  lines ;  from  the  summit  of  one  cul-de-sac  to 
the  other,  two  or  three  inches.  The  external,  or  ischiatic,  di- 
vision of  this  aponeurosis  is  strong.  Its  fibres  fall  perpendicu- 
larly upon  the  border  of  the  ligament.  At  twelve  to  fifteen 
lines  from  the  transversalis  muscle,  the  inferior  hemorrhoidal 
artery,  and  a  branch  of  the  internal  pudic  nerve,  pierce  it  ob- 
liquely internally,  and  slightly  anteriorly.  The  internal  pudic 
artery  ramifies  in  the  substance  of  its  external  surface. 

The  internal  or  rectal  division  is  much  thinner,  the  fibres  in- 
terlacing. It  is  rather  cellular  than  fibrous,  and  its  external 
surface  appears  to  furnish  the  greater  part  of  the  filaments, 
intermixed  with  the  fat,  vessels,  and  lamellae,  which  completely 
fill  the  excavation. 

Perineal  aponeurosis. — Arrived  in  the  anterior  cul-de-sac  of 
the  ischio-rectal  excavations,  in  front  of  the  anus,  the  preceding 
aponeurosis  becomes  horizontal,  takes  the  name  of  perinaeal,  and 
appears  double. 

Superficial  or  inferior  layer. — The  first  of  its  divisions,  which 
may  be  called  ano-perinceal,  immediately  descends  beneath  the 
inferior  border  of  the  transverse  muscle,  investing  the  whole  of 
its  internal  surface,  those  of  the  other  muscles  of  the  penis,  and 
the  bottom  of  the  space  which  separates  them. 

Thus,  representing  a  thin  membrane,  spread  over  the  inferior 
surface  of  the  muscles  of  the  perinaeum,  bulb  of  the  urethra, 
and  crura  of  the  penis,  furnishing  them  with  three  sheaths,  which 
unite  in  front  to  envelope  the  penis,  fixed,  on  each  side,  to  the 
ascending  branches  of  the  ischium,  and  descending  of  the  pubes, 
it  is  insensibly  lost  in  front  on  the  body  of  the  penis,  and  con- 
tinues, posteriorly,  with  the  ischio-rectal  aponeurosis,  particu- 
larly the  ischiatic  portion.  We  must  be  careful  not  to  confound 
this  with  the  subcutaneous  layer,  or  the  general  superficial 
fascia. 

Deep  layer,  (triangular  ligament.) — Continuing,  in  front,  above 
the  transverse  muscles,  bulb  of  the  urethra,  and  corpora  caver- 
nosa, as  far  as  the  summit  of  the  pubic  arch,  the  second  fold  of 
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the  perinaeal  aponeurosis  is  united  to  the  concave  border  of  the 
sub-pubic  ligament,  and  seems  lost  in  the  fibrous  tissue  imme- 
diately investing  the  bone  and  symphysis.  Attached  to  the  in- 
ternal margin  of  the  arch  of  the  pubes,  which  it  completely 
closes,  consequently  becoming  triangular  in  shape,  this  membrane, 
which  we  may  call  ano-pubian,  is  perforated  by  the  urethra,  which 
it  embraces  in  the  same  manner  as  we  found  the  ischio-rectal ; 
pierced,  as  it  were,  by  the  anal  extremity  of  the  rectum.  Very 
irregular,  and  very  adherent  to  the  parts  separating  it  from  the 
superficial  aponeurosis,  of  an  elastic  yellowish  tissue  where  it  is 
traversed  by  the  urethra,  in  front  of  the  prostate  gland,  which 
it  confines  in  the  pelvis,  it  is  continuous  with  the  species  of 
fibrous  sheath  enveloping  this  organ. 

Described  by  Colles,  under  the  name  of  triangular  ligament  of 
the  urethra,  and  by  M.  Carcassonne,  by  that  of  perinceal  ligament, 
the  ano-pubian  aponeurosis  forms  a  septum,  closing  the  inferior 
outlet  of  the  pelvis  at  its  anterior  half;  so  that  pus  and  other 
matters  accumulated  in  front  of  the  bladder  cannot  arrive  at 
the  perinaeum,  or,  at  all  events,  only  with  the  greatest  difficulty. 

Being  continuous  with  the  external  division  of  the  ischio- 
rectal aponeurosis,  the  superior  branch  of  the  pubic  artery  con- 
tinues its  march  between  its  laminae.  It  appears  destined  to 
sustain  the  commencement  of  the  urethra,  and  to  resist  the 
pressure  of  the  viscera,  whilst  the  rectum  is  sustained,  especially, 
by  the  ischio-rectal  aponeurosis ;  sufficiently  strong,  in  some 
individuals,  to  prevent  the  hand  from  being  introduced  into 
this  intestine. 

The  ano-pubian  aponeurosis  being  separated  from  the  superior 
or  vesical  portion  of  the  pelvic,  by  the  prostate,  a  part  of  the 
urethra  and  neck  of  the  bladder,  the  levator  ani,  and,  in  front, 
by  cellular  tissue  and  vessels,  it  is  between  it  and  the  latter 
membrane  that  we  must  enter  the  bladder  and  urethra,  in  peri- 
naeal lithotomy.  The  ano-penial  aponeurosis,  which  is  merely  a 
process  of  the  above,  is  prolonged  from  it  by  the  perinaeal 
muscles,  the  bulbous  portion  of  the  urethra,  and  the  commence- 
ment of  the  penis.  Thus  they  are  confounded  at  the  bottom 
of  the  bulbo-cavernous  triangle;  whence  it  follows,  that  the 
bulb  of  the  urethra  and  its  muscle  are  contained  in  a  sort  of 
cavity  or  sheath,  not  communicating  with  that  of  the  crura  penis, 
and  that  infiltration,  inflammation,  and  suppuration  may  be  es- 
tablished in  each  of  these  spaces,  either  individually,  or  collec- 
tively, as  in  the  aponeurotic  investments  of  the  limbs. 

We  ought  now  to  be  able  to  understand  a  part  of  the  pheno- 
mena accompanying  or  following  fistulae  in  ano,  and  several 
accidents  in  the  operation  for  lithotomy. 

In  the  first  place,  acute  phlegmonous  inflammation,  invading 
the  cellulo-adipose  tissue  filling  the  ischio-rectal  excavation, 
will  there  form  a  large  abscess,  having  no  other  limits  than  those 
of  the  cavity.    Even,  when  there  is  a  corresponding  opening 
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in  the  skin,  it  will  continue  with  equal  obstinacy.  Its  external 
wall  being  immoveable,  the  internal  alternately  approaches  and 
separates  from  it,  according  as  the  rectum  is  full  or  empty,  so 
that  they  never  remain  in  contact.  Hence,  it  results,  that  ex- 
ternal blind  fistulae  may,  and  frequently  do,  occur ;  but  they 
require,  in  general,  the  same  treatment  as  perfect  fistulae. 

Secondly,  after  the  lateral  operation  for  lithotomy,  it  is  in 
the  ischio-rectal  cavity  that  the  urine  may  become  infiltrated, 
producing  dangerous  inflammations.  However,  whether  in  the 
lateral  or  bilateral  operation,  this  mostly  occurs  when  the 
incision  has  been  carried  very  far  backwards. 

Although  the  perinasal  aponeurosis  does  not  extend  as  far  as 
the  anterior  surface  of  the  rectum,  it  is,  nevertheless,  with  diffi- 
culty avoided  in  lithotomy.  Thus,  abscesses  spread  towards  the 
side  of  the  scrotum,  not  between  the  two  fasciae,  as  M.  Blandin 
considers,  at  least,  in  most  instances,  inasmuch  as  the  ano- 
penial  is  nearly  always  itself  divided  beyond,  at  its  posterior 
limits ;  but,  rather,  by  means  of  the  subcutaneous  tissue,  which, 
firm,  areolar,  and  filamentous,  posteriorly,  is  lamellous,  and  much 
more  supple,  in  front.  The  middle  operation  alone  makes  an 
exception,  because  it  is  performed  at  a  point  where  the  two 
aponeuroses  are  most  separated ;  this  would  also  be  avoided  in 
the  methods  both  of  Guerin  and  Vacca,  as  these  surgeons  cut  as 
far  as  the  anus,  instead  of  making  an  oblique  incision  from 
before  backwards. 

As  it  is  the  membranous  portion  of  the  urethra,  which  is  em- 
braced by  the  ano-pubian  aponeurosis,  this  fascia  must  be  divided, 
in  all  operations  for  urethral  lithotonry,  in  such  a  manner  that 
one  half  of  the  incision  is  above  and  the  other  below.  Hence, 
in  the  first  place,  infiltration  takes  place  between  the  pelvic  and 
ano-pubian  aponeuroses ;  in  the  second,  in  the  ischio-rectal  ex- 
cavation, between  the  pubic  and  penial  portion  of  the  perineal 
aponeurosis :  or,  rather,  beneath  the  skin,  because,  in  fact,  the 
division  extends,  at  the  same  time,  through  the  anterior  margin 
of  the  anal,  and  the  point  of  division  of  the  perinaeal  lamellae. 

Perforations  of  the  urethra,  in  their  turn,  produce  phenomena, 
varying  with  their  relations  to  the  aponeuroses.  In  the  com- 
mencement of  the  membranous  portion,  and  in  the  prostatic 
region,  the  infiltration  extends,  at  first,  towards  the  side  of  the 
pelvis,  in  consequence  of  the  resistance  which  it  meets  with 
below,  and,  subsequently,  reaches  the  ischio-rectal  excavation,  or 
the  cellulo-adipose  tissue  of  the  perinuaem  and  scrotum.  More 
anteriorly,  it  may  tend  towards  the  anus,  the  coccyx,  or  ischium, 
because  the  division  of  the  anterior  fibrous  layers  has  scarcely 
taken  place.  But  when  the  perforation  occurs  at  the  root  of  the 
bulb,  the  urine  always  runs  along  the  exterior  of  the  urethra 
and  side  of  the  penis,  in  consequence  of  the  separation  of  ihe 
aponeuroses,  and  the  elasticity  and  thinness  of  the  tissues  in  this, 
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direction.  Thus,  the  course  pursued  by  inflammation,  or  sup- 
puration, indicates  the  situation  of  the  opening  in  the  urethra. 

I  have  frequently  remarked,  that,  confined  between  these  two 
fasciae,  the  inflammation  and  suppuration,  proceeding  with  a 
certain  degree  of  sluggishness,  may  advance  as  far  as  the  glans, 
and  along  the  division  of  the  penis,  traversing  the  scrotum  in 
the  form  of  a  cylinder,  without  implicating  the  subcutaneous 
tissue ;  whilst,  when  once  the  superficial  fascia  is  ruptured,  the 
scrotum  and  rest  of  the  integuments  immediately  become  ex- 
tremely swollen,  as  when  the  mischief  commenced  in  the  cellulo- 
adipose  layer.  Inflammation  of  the  former  character,  conse- 
quently, indicates  disease  of  the  bulbous  or  spongy  portions  of 
the  urethra,  whilst,  from  that  of  the  latter,  we  may,  where  it 
occurs  primitively,  announce  lesion  of  the  membranous  or  pro- 
static portions. 

Muscles. — The  external  sphincter  of  the  anus  is  the  most  super- 
ficial. Sometimes  very  thick,  at  others  scarcely  distinct,  it  is 
always  attached  by  means  of  a  fibrous  prolongation  to  the  apex 
of  the  coccyx.  Anteriorly,  it  gradually  becomes  thinner.  Its 
fibres  are  paler  as  they  extend  between  the  skin  and  accelerator 
urinae  muscle,  or  superficial  aponeurosis,  and  are  finally  lost  be- 
neath the  urethra.  It,  most  frequently,  terminates  thus ;  but  I 
have,  several  times,  seen  it  distinctly  prolonged  in  the  subcu- 
taneous tissue,  as  far  as  the  root  of  the  scrotum,  evidently  be- 
coming continuous  with  the  dartos.  M.  Rigaud  has  observed 
it  terminating  partly  on  the  transverse  muscle,  and  partly  on  the 
tuberosities  of  the  ischium. 

When  we  carefully  dissect  the  sphincter,  we  find  that  it  is 
composed  of  two  orders  of  fibres.  The  one,  forming  complete 
and  regular  circles,  are  applied  immediately  on  the  external 
surface  of  the  intestine,  or  its  mucous  membrane.  The  other, 
united  at  right  angles,  in  front  and  behind,  are  separated  into 
two  fasciculi,  by  the  orifice  of  the  rectum. 

The  first  merit  the  name  of  internal  sphincter.  A  continua- 
tion of  the  muscular  coat  of  the  rectum,  they  are  alone  capable 
of  completely  closing  the  opening,  and  cause  the  concentric 
cutaneous  wrinkles  in  its  neighbourhood,  at  the  same  time  pre- 
serving its  annular  form.  The  second,  producing  the  proper 
external  sphincter,  can  only  circumscribe  an  elliptic  opening,  and 
would  reduce  the  anus  to  a  more  or  less  elongated  fissure,  did 
not  the  circular  fibres  modify  their  action. 

The  recent  dissections  of  MM.  Thomson  and  Rigaud  have 
proved  that  there  is  a  fleshy  fasciculus,  situated  beween  the 
levator  ani  and  external  sphincter,  described  by  Santorini,  and 
which  is,  most  likely,  the  internal  sphincter  of  the  ancients. 
Extending  from  the  posterior  margin  of  the  central  aponeurosis, 
to  interlace  in  front  of,  subsequently  behind,  the  rectum,  and  to 
terminate  at  the  coccyx  and  sciatic  ligaments,  the  two  fasciculi 
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©f  this  muscle  are,  as  it  were,  traversed  by  the  inferior  extremity 
of  the  longitudinal  fibres  of  the  rectum. 

The  accelerator  urince  appears  to  succeed  the  preceding. 
Embracing  the  whole  of  the  bulbous,  and  part  of  the  spongy 
portions  of  the  urethra,  its  fibres,  taking  their  fixed  point  in  the 
fissure  separating  this  canal  from  the  cavernous  bodies  on  the  one 
hand,  and  from  the  front  of  the  rectum  on  the  other,  may  flatten 
the  urethra,  and  either  retain  the  urine,  or  force  it  forwards,  ac- 
cording as  it  is  advanced  in  the  canal.  Several  practical  facts 
lead  me  to  consider  that,  during  catheterism,  this  muscle  may, 
by  spasmodic  contraction,  momentarily  oppose  the  passage  of  the 
instrument.  Hence  we  may  explain  some  of  those  cases  in 
which  the  instrument,  arrested  for  an  instant  by  an  insurmount- 
able obstacle,  penetrates,  some  minutes  later,  with  the  greatest 
facility.  It  is,  as  we  have  already  said,  prolonged  as  far  as  the 
anterior  surface  of  the  rectum,  above  the  sphincter,  where  it  is 
irregular,  and,  as  it  were,  lost  with  the  superficial  aponeurosis 
in  the  fibro-cellular  tissue,  situated  between  the  membranous 
portion  of  the  urethra  and  the  intestine.  In  lithotomy,  accord- 
ing to  the  method  of  Mariano  Santo,  it  is  commonly  divided,  on 
the  median  line,  into  two  nearly  equal  portions.  In  the  lateral 
operation  it  is  only  cut  on  one  side,  and  then  parallel  to  its 
fibres.  In  the  lateral  operation  of  Foubert,  it  is  not  even  touched. 
In  following  the  process  of  Celsus  or  Dupuytren,  we  completely 
divide  its  posterior  portion.  In  the  recto-vesical  operation,  it  is 
only  cut  on  the  median  line,  in  its  fourth  part  nearest  the  rec- 
tum. Finally,  it  is  separated  from  the  skin,  merely  by  the 
superficial  layer  of  the  per  in  seal  aponeurosis  and  subcutaneous 
tissue.  The  urethra  alone  prevents  its  lying  upon  the  ano- 
pubian  division  of  the  same  aponeurosis,  to  which,  however,  it  is  at- 
tached by  the  external  extremity  of  its  fibres.* 

M.  Rigaud  describes,  in  addition,  a  proper  muscle  of  the 
bulb  or  bulbo-rectal,  placed  above  the  preceding  and  external 
sphincter,  and  beneath  Santorini's  muscle.  This  is  a  small  fasci- 
culus, of  not  more  than  from  two  or  three  lines  in  diameter. 

Erectores  penis. — Applied  on  the  root  of  the  cavernous  bodies^ 
like  the  preceding,  over  the  bulb  of  the  urethra,  equally  in  rela- 
tion with  the  two  layers  of  aponeurosis,  the  erector  penis 
(ischio-caverneux)  is  separated  from  the  accelerators  urinae  by  a 
triangular  space,  having  its  base  directed  backwards,  and  at  the 
bottom  of  which  the  two  laminae  of  the  aponeurosis  are  con- 
founded. 

It  is  not  in  the  middle  of  this  triangle,  which  I  shall  call  bulbo- 
cavernous, that  the  incision  is  made  in  the  lateral  operation,  as  it 
is  too  frequently  said  to  be.  It  is  only  required  to  be  traversed, 
in  the  lateral  operation,  according  to  the  methods  of  Foubert, 


*  The  reader  may  obtain  a  more  exact  account  of  these  muscles  in  Mr.  Guthrie's 
work,  on  the  diseases  of  the  bladder  and  urethra,  pages  50,  51— H.  H. 
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Le  Dran,  and  Thomas,  unless  it  were  necessary  to  cut  through 
its  borders  to  reach  the  bladder ;  and  then,  it  is  probable,  that 
we  should  more  frequently  penetrate  by  the  ischio-rectal  excava- 
tion. In  fact,  one  of  its  sides,  formed  by  the  cavernous  body, 
and  the  pubio-ischiatic  ramus,  is  oblique  from  above  downwards, 
and  from  within  outwards.  The  other,  represented  by  the 
spongy  and  bulbous  portions  of  the  urethra,  is  parallel  to  the 
median  line,  and  does  not  extend  as  far  as  the  anus.  In  all  the 
lateral  operations  for  lithotomy,  we  endeavour  to  cut  the  urethra 
only  between  the  bulb  and  the  rectum,  and  then  obliquely  out- 
wards, from  the  termination  of  the  membranous  portion,  in 
front,  to  the  point  corresponding  to  the  tuberosities  of  the 
ischium.  Consequently,  instead  of  following  the  middle  line  of 
this  triangle,  the  instrument  merely  obliquely  crosses  its  base. 
Whenever  the  urethra  is  opened  for  the  extraction  of  a  calculus, 
by  whatever  modification  we  operate,  the  erector  penis  muscle 
may  and  ought  to  be  avoided. 

The  transversus-perinei  constitutes,  precisely,  the  base  of 
this  triangular  space.  Forming  a  horizontal  plane,  leaving 
the  internal  lip  of  the  ischium  above  the  crura  penis,  and 
running  towards  the  median  line,  it  unites  with  the  corre- 
sponding muscle  of  the  opposite  side,  and  the  origin  of  the  accele- 
rator urinse,  between  the  bulb  and  rectum,  and  above  the 
cutaneous  sphincter  of  the  anus.  Its  fibres,  strong,  tense,  are,  as 
it  were,  blended  with  those  of  the  aponeurosis ;  the  superficial 
layer  of  which,  sometimes,  forms  a  very  distinct  band  on  its 
posterior  border  and  inferior  surface.  It  is  obliquely  divided 
from  before  backwards,  and  within  outwards,  towards  its  middle 
portion,  in  the  various  lateral  operations,  even  in  bilateral  lithotomy ; 
in  fact,  since  one  or  both  of  these  incisions  always  commence  in 
front,  they  must  necessarily  incline  backwards,  more  or  less, 
crossing  its  fibres.  We  only  avoid  it  in  the  major  apparatus, 
supposing  that  the  incision  of  the  external  soft  parts  terminated 
an  inch  anterior  to  the  anus. 

The  levator es  ani  {ischio-eoecygien)  merely  enter  into  the 
ano-perinaeal  region  by  their  inferior  portions,  the  fibres  of  which 
descend,  so  as  to  unite,  by  a  kind  of  raphe,  between  the  coccyx 
and  the  rectum,  above  the  posterior  extremity  of  the  sphincter, 
and,  in  front,  between  the  same  intestine  and  the  urethra,  above 
the  transversalis,  with  which  they  unite.  Thus  united,  these 
muscles  form  a  sort  of  membrane  or  fleshy  pouch,  the  bottom  of 
which  is  pierced  by  the  rectum,  and  the  exterior  surface  invested 
by  the  internal  fold  of  the  ischio-rectal  aponeurosis.  Closing 
the  pelvis  in  the  anal  portion  of  the  perinaeum,  there  constitut- 
ing a  septum,  which  opposes  the  abdominal  muscles,  they  act 
upon  the  anus,  dilating  and  raising  it,  so  as  to  counterbalance 
and  even  overcome  the  action  of  the  sphincter. 

In  the  recto-vesical  operation,  their  anterior  union  is  con- 
stantly divided ;  in  other  methods  thev  should  always  be  pre- 
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served.  Sometimes,  indeed  very  frequently,  the  rectum  is  so 
large  and  flaccid,  that,  unless  the  knife  be  inclined  considerably 
outwards,  we  must  wound  them,  and,  what  is  still  worse,  at  the 
same  time,  cut  the  intestine.  In  the  operation  for  fistula  in  ano, 
where  the  mischief  extends  very  high  up,  they  are  more  or  less 
divided,  but  generally  parallel  to  their  fibres.  After  cure, 
their  action  does  not  appear  injured  by  this  solution  of  con- 
tinuity. 

The  arteries  are  all  derived  from  the  internal  pudic,  excepting 
those  which  the  rectum  receives  from  the  inferior  mesenteric, 
and  hemorrhoidal  branches  of  the  internal  iliac.  The  latter 
will  be  studied  with  the  intestine.  We  shall  here  only  consider 
the  former  and  its  branches. 

The  internal  pudic  only  enters  the  perinaeal  region  after  it  has 
emerged  from  the  space  separating  the  two  sacro-sciatic  liga- 
ments. There  enclosed,  between  the  falciform  prolongation  of 
the  great  ligament,  and  the  tuberosity  of  the  ischium,  the  border 
of  the  gluteus  maximus  separates  it  from  the  integuments,  placing 
it  at  a  considerable  depth.  Nevertheless,  Mr.  Travers  was  suc- 
cessful in  suspending  a  serious  hemorrhage,  which  had  resisted  all 
other  methods,  by  compressing  it  against  the  ischium  or  on  the 
ischiatic  spine.  Strictly  speaking,  it  would,  also,  be  possible  to 
tie  it  at  this  point,  for  which  it  would  suffice  to  incise  the  skin 
and  subcutaneous  layer,  by  commencing  above  the  base  of  the 
coccyx,  and  terminating  on  the  great  trochanter ;  then,  separat- 
ing the  fibres  of  the  gluteus  maximus,  as  far  as  the  sacro-sciatic 
ligament ;  dividing  the  inferior  lip  of  the  wound  transversely,  as 
far  as  the  same  ligament,  in  order  to  cut  it  without  being  inter- 
rupted by  muscular  contractions.  This  done,  the  ligature  of  the 
artery  is  no  longer  difficult. 

Quitting  this  space,  the  artery  continues  on  the  internal  sur- 
face of  the  tuber  ischiL  At  first,  simply  placed  on  the  pelvic 
surface  of  the  aponeurosis,  this  latter,  by  degrees,  envelopes  it, 
and,  before  arriving  at  the  posterior  border  of  the  transverse 
muscle,  it  is  covered  by  a  complete  fibrous  canal.  Continuing 
its  course  above  this  muscle,  and  the  crus  penis,  in  the  ano- 
pubian  aponeurosis,  running  along  the  arch  of  the  pubes,  as  far 
as  the  symphysis,  it  gradually  approaches  the  inferior  surface  of 
the  fascia,  the  most  superficial  layer  of  which  covers  it,  until  it 
divides  into  the  dorsal  and  cavernous  branches. 

The  trunk  of  the  pudic  artery,  thus  fixed  by  the  aponeurosis, 
through  its  whole  extent,  is  immobile ;  remaining  in  the  same 
position  whatever  be  the  attitude  and  the  degree  of  traction 
exercised  upon  the  perimeum.  Within  the  ischium,  this 
artery  is  at  a  distance  of  eighteen  lines  from  the  anus,  and  it  is 
scarcely  possible  to  wound  it  in  lithotomy,  unless  we  operate 
contrary  to  all  rule,  and  nearer  than  ordinary  to  the  median 
line. 

To  expose  it  below,  we  must  seek  it  at  about  an  inch  above 
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the  ischia.  Being  then  nearly  half  an  inch  above  the  point  of 
origin  of  the  cavernous  bodies,  its  depth  secures  it  against  the 
action  of  the  knife,  during  the  incision  through  the  external 
sort  parts. 

We  must  remark,  that  its  relations  with  the  central  aponeu- 
rosis render  it  difficult  to  tie,  actual  cautery  being  often  the 
only  method  promising  any  chance  of  success,  when  it  has  been 
opened.  Compression  would  not  prevent  the  blood  being  effused 
between  the  obturator  internus,  or  levator  ani  muscle,  and  the 
aponeurosis.  M.  Physick,  however,  who  wounded  it,  in  1794, 
in  his  first  operation  for  lithotomy,  was  able,  by  means  of  a 
curved  needle,  to  pass  a  ligature  around  it ;  M.  Roux  was  no 
less  fortunate;  thus  demonstrating  that  Desault's  want  of  success 
is  no  law  on  this  point. 

This  artery  gives  off  three  principal  branches ;  the  first,  the 
external  or  inferior  hemorrhoidal,  separates  from  the  trunk, 
piercing  the  ischiatic  fold  of  the  ischio-rectal  aponeurosis,  twelve 
or  fifteen  lines  behind  the  transverse  muscle.  Entering  the 
ischio-rectal  excavation,  it  runs  transversely  towards  the  anus, 
dividing  several  times  in  the  cellular  mass  which  fills  this  space. 
On  quitting  the  aponeurosis,  it  is  sufficiently  large  to  render 
wounds  dangerous.  It  cannot  be  divided  in  lithotomy,  by  the 
lateral  or  bilateral  methods,  unless  the  incision  is  carried  much 
further  backwards  than  is  generally  recommended.  As,  how- 
ever, it  is  not  very  deeply  seated,  and  its  direction  is  slightly 
oblique,  forwards,  it  might  be  divided  in  too  close  an  approach 
to  the  rectum,  particularly  if  the  incision  were  three  or  four 
inches  in  extent,  and  commenced  ten  or  a  dozen  lines  in  front 
of  the  anus,  as  recommended  by  Mr.  S.  Cooper,  according  to 
Hey. 

Its  ligature  would  be  much,  less  difficult  than  that  of  the 
pudic,  and  we  may  easily  find  it  in  the  cellulo-adipose  tissue, 
which  it  traverses  to  reach  the  circumference  of  the  fundament. 

The  hemorrhage,  which  occasionally  occurs  in  fistula  in  ano, 
arises  from  this ;  but  is  seldom  very  severe  or  difficult  to  restrain. 
When,  however,  it  arises  more  in  front,  very  near  the  trans- 
versa perinoei  muscle,  we  should  have  much  difficulty  in 
avoiding  it  in  lithotomy. 

The  second,  the  superficial  artery  of  the  perinceum,  is  given  off" 
by  the  pudic,  at  only  about  six  lines  behind  the  transverse 
muscle,  beneath  which  it  runs  tortuously  to  the  subcutaneous 
layer,  at  a  distance  of  two,  three,  or  four  lines  from  the  ischio- 
pubian  branch.  It  thus  arrives  in  the  bulbo-cavernous  triangle, 
runs  along  the  inner  side  of  the  erector  penis  muscle,  and,  thus, 
proceeds,  ramifying  under  the  root  of  the  penis,  to  terminate  in 
the  scrotum  and  dartos.  At  first  as  deeply  seated  as  the 
hemorrhoidal,  it  becomes  very  superficial  in  entering  the  proper 
perinaeum,  and  yet  more  so  as  it  approaches  the  scrotum.  Ex- 
ternally, it  gives  only  one  branch  of  any  importance,  which 


PERlNiEU  un- 


crosses the  criis  penis  to  terminate  in  the  thigh.  The 
branches  furnished  from  its  internal  side  are  too  small  to  merit 
attention;  nevertheless,  they  often  give  off  the  transverse 
arteries  of  the  perinaeum,  and  from  this  commonly  arises  the 
hemorrhage  in  lithotomy.  It  may  be  wounded  in  the  lateral 
operation,  when,  from  fear  of  injuring  the  rectum,  we  approach 
too  near  to  the  ischio-pubian  branch  ;  and  in  the  transverse  ope- 
ration for  lithotomy,  if  the  incision  is  made  too  much  in  front,  or 
if  we  are  obliged  to  prolong  it  much  outwards.  Being  always 
enclosed  in  the  superficial  layer,  it  may  generally  be  secured 
without  difficulty  in  the  posterior  portion  of  the  external  lip 
of  the  wound. 

The  third,  the  transversus  perinc&i)  generally  arises  from  the 
pudic,  near  the  posterior  border  and  external  extremity  of  the 
muscle  of  the  same  name.  Traversing  this  border  from  its 
superior  towards  its  inferior  surface,  at  first  deep-seated,  it 
becomes  superficial  before  it  terminates.  It  is  directed  trans- 
versely, or  a  little  obliquely  forwards.  Before  arriving  at  the 
median  line,  it  divides  into  three  principal  branches ;  one  pro- 
ceeding towards  the  anus,  another  between  the  rectum  and  bulb 
of  the  urethra,  the  third  into  the  bulb  itself.  They  all  anasto- 
mose with  those  of  the  opposite  side,  precisely  at  the  point 
traversed  by  the  instrument  in  lithotomy.  Notwithstanding  all 
precautions,  their  trunk  is  often  injured,  even  in  the  bilateral 
process,  because,  to  avoid  the  rectum,  we  commence  the  incision 
very  near  the  bulb,  and  the  knife  is  frequently  conducted  back- 
wards, and  not  quite  in  a  transverse  direction.  The  commence- 
ment of  the  wound  being  thus  in  front  of  the  termination  of 
the  artery,  and  its  posterior  extremity  behind,  this  vessel  is 
almost  necessarily  divided.  The  rules  for  its  avoidance  are 
certainly  useless. 

When  the  transverse  artery  of  the  perinaeum  escapes  being 
wounded  in  lithotomy,  it  is  by  chance,  or  from  some  unusual 
disposition.  If  this  operation  is  rarely  accompanied  by  serious 
hemorrhage,  this  arises  from  the  artery  being  of  insufficient  size 
to  prevent  the  flow  of  blood  from  stopping  spontaneously,  or  to 
require  any  very  great  attention.  Situated  between  the  two 
layers  of  the  aponeurosis  proper  to  the  perinaeum,  it  is  not  easily 
tied,  but  its  compression  does  not  entail  the  same  danger  as  that 
of  the  pudic. 

In  cases  of  necessity,  however,  it  is  possible  to  avoid  this 
vessel,  the  principal  branch  of  which  supplies  the  bulb  only ; 
but  then,  as  the  external  incision  must  not  be  commenced  at 
more  than  six  lines  in  front  of  the  anus,  we  should,  thus,  run 
the  risk  of  wounding  the  rectum,  merely  for  the  sake  of  pre- 
serving a  small  artery,  of  too  little  importance  for  its  injury  to  be 
placed  in  comparison  with  that  of  the  intestine.  When  it  is  double, 
each  of  its  branches,  being  still  smaller  than  ordinary,  cannot 
embarrass  the  surgeon.  If  it  should  arise  from  the  pudic  beneath 
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the  sciatic  ligament,  as  M.  Belmas  has  observed,  its  direction? 
parallel  to  the  superficial  perineal,  would  expose  it  to  the  same 
risks  in  operations.  In  a  preparation  belonging  to  M.  Denon- 
villiers,  it  arises  from  the  obturator,  winds  round  the  descending 
ramus  of  the  pubes,  and  assumes  its  proper  situation  in  the 
perinaeum.  The  hemorrhage  produced  by  lithotomy  would 
rarely  be  serious,  if  it  arose  from  no  other  cause  than  lesion  of 
the  transverse,  superficial,  or  hemorrhoidal  arteries.  If  it  oc- 
casionally becomes  alarming,  it  must  rather  be  attributed  to  the 
existence  of  anormal  branches  surrounding  the  prostate. 

Veins. — There  are  two  for  the  internal  pudic  artery,  as  well 
as  for  each  of  its  principal  branches.  In  old  men,  and  most  of 
those  suffering  from  calculi,  they  become  very  large,  forming 
almost  a  plexus  in  the  perinseal  region.  They  are  directed  like 
the  arteries  above  which  they  lie,  whilst  in  the  pelvis  they  are 
below ;  they  enter  the  pelvis  by  the  ischiatic  notch.  There  are 
others  which,  approaching  the  rectum,  interlace  between  the 
fleshy  fibres  and  the  mucous  membrane  of  this  intestine,  to  form 
a  species  of  erectile  tissue,  in  which  hemorrhoids  are  developed. 
Others,  also,  form  a  plexus  around  the  prostate,  sometimes 
sufficiently  rich  for  a  simple  incision  of  this  gland  to  be  suc- 
ceeded by  profuse  hemorrhage.  In  those  cases,  where  these 
various  veins  are  affected  by  varicose  dilatation,  which  not  un- 
frequently  occurs,  they  are  generally  the  cause  of  considerable 
embarrassment  in  most  of  the  operations  performed  in  the 
perinaeum. 

Lymphatics. — This  system  is  not  of  any  importance.  There 
are  no  known  glands,  and  the  vessels  pass  into  the  groin  or 
pelvis. 

Nerves. — The  internal  branches  of  the  lesser  sciatic  and  in- 
ternal pudic  are  the  only  ones  meriting  any  attention.  The 
first,  which  winds  out  of  the  sciatic  notch,  over  the  internal 
surface  of  the  tuber  ischii,  always  enclosed  in  the  subcutaneous 
tissue,  is  very  frequently  implicated  in  the  incision  of  the  ex- 
ternal soft  parts,  in  transverse  or  lateral  lithotomy.  The  second, 
accompanying  the  artery,  is  enclosed  in  the  same  sheath,  divides 
like  it,  and  runs  to  the  same  parts ;  so  that,  in  applying  a  ligature 
upon  the  divided  vessel,  it  is  very  difficult  to  avoid  the  nerve. 

Urethra. — Extending  from  the  neck  of  the  bladder  to  the 
extremity  of  the  penis,  the  urethra  is,  according  to.Wathely  and 
Duchamp,  about  nine  inches  long.  Having  seen  that  it  may 
reach  eleven  inches,  I  do  not  understand  upon  what  foundation 
Malgaigne  could  maintain  that  it  is  rarely  more  than  six.  The 
researches  which  I  have  since  made,  permit  me  to  affirm  that 
its  dimensions  vary  from  five  to  ten.  He  may,  therefore,  be 
right  to  a  certain  extent,  and  for  the  following  reasons. 

Length. — Detached  from  the  pelvis,  the  urethra  is  about  ten 
inches  long.  In  its  situation,  and  loosely,  upon  a  catheter,  on 
the  contrary,  it  is  only  from  five  to  six.   In  its  proper  situation,, 
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and  extended  upon  the  instrument,  it  is  from  eight  to  nine  and 
a  half.  I  assured  myself  of  these  various  dimensions  upon  a 
great  many  subjects.  This  remark  is  the  more  important,  inas- 
much as  upon  the  living  subject  the  catheter  is  necessarily 
introduced,  when  the  urethra  is  in  its  proper  situation,  and  in  a 
state  of  relaxation.  Hence,  at  six  inches,  we  are  in  the  bladder, 
and  all  cauterisation  beyond  five  is,  therefore,  useless.  This  is 
the  most  important  organ  of  the  perinaeum,  whether  as  regards  its 
diseases,  or  the  frequent  operations  required  to  be  performed 
upon  it.  \ 

Curves, — J.  L.  Petit  has  observed,  that  in  prolapsus  of  the 
penis,  the  urethra  offers  a  very  marked  double  curvature,  and 
he,  hence,  constructed  a  sound  in  the  form  of  S.  Of  its  curves, 
one,  concave,  superiorly,  lies  beneath  the  symphysis,  and  the 
other,  concave  below,  exists  in  front  of  that  articulation.  This 
latter  disappears  during  erection.  We  may,  by  drawing  upon 
the  penis,  efface  that  which  is  posterior.  This  posterior  curve, 
which  has  improperly  been  denied  of  later  days,  is  not,  however, 
sufficiently  established  to  prevent  straight  sounds  penetrating 
to  the  bladder. 

Four  portions  are  enumerated  in  the  urethra ;  the  prostatic, 
membranous,  bulbous,  and  spongy. ,\ 

The  prostatic  portion  being  enveloped  by  the  prostate  gland, 
we  must  here  examine  that  organ. 

The  prostate  has  the  form  of  a  flattened  cone  on  its  posterior 
surface,  with  its  apex  directed  forwards. 

Dimensions  and  relations. — Very  small  in  childhood,  it  enlarges 
with  age.  From  eighteen  to  five-and-twenty,  it  is  two  lines  less 
than  at  forty.  In  old  age,  and  among  persons  suffering  from  dis- 
ease of  the  bladder,  it  is  sometimes  much  larger.  Its  dimensions 
should  be  carefully  examined,  and  cannot  be  too  exactly  ascer- 
tained before  performing  lithotomy.  From  behind  forwards,  or 
from  the  base  to  its  summit,  its  greatest  diameter  is  from  nine 
to  fifteen  lines.  Measured  in  the  same  direction,  at  various 
heights,  its  length  gradually  diminishes,  and  quite  superiorly,  it 
is  not  more  than  four  or  five.  Cutting  perpendicularly  near  its 
base,  and  across,  it  is  from  eight  to  twelve  lines.  We  must  ob- 
serve, that  the  circumference  is  not  exactly  circular,  and  the 
urethra  does  not  pass  through  its  centre.  In  order  to  have 
essentially  practical  dimensions,  we  must  draw  several  lines 
from  the  urethra  to  the  principal  points  of  the  circumference  of 
the  gland.  The  inferior  is  from  three  to  six  lines,  and  seldom 
more ;  directly  across  five  to  eight,  and  from  eight  to  ten  beneath 
and  externally,  which  is  the  direction  the  instrument  should 
take  in  the  lateral  operation  for  lithotomy. 

The  inferior  or  posterior  surface  of  the  prostate  is  flattened. 
Reposing  on  the  anterior  of  the  rectum,  two  or  three  inches 
above  the  anus,  from  which  it  is  separated  by  a  thin'  layer  of 
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cellulo-fibrous  tissue,  never  containing  fat,  it  is  difficult  to 
avoid  wounding  it  in  the  recto-vesical  operation. 

The  pubic  surface  is  six  or  eight  lines  from  the  symphysis, 
and  its  lateral  portions  are  about  the  same  distance  from  the 
ischio-pubian  branches.  It  is  enveloped  by  a  layer,  of  more 
or  less  distinct  fleshy  appearance,  confounded,  as  it  were,  with  its 
proper  tissue,  the  direction  of  the  fibres  being  longitudinal. 
I  have  frequently  traced  these  fibres  to  the  bladder,  on  which 
they  appear  to  me  to  depend.*  Existing,  sometimes,  only  above 
the  urethra,  they  have  led  to  the  opinion  that  the  prostate  is  not 
pierced  by  this  canal,  but  simply  receives  it  in  a  groove.  This 
disposition  is  sometimes  met  with ;  but  it  is  an  exception,  for,  as 
my  own  dissections  prove,  without  doubt,  in  most  subjects,  the 
prostate  forms  a  complete  circle  round  the  urethra.  We  may 
say,  that  the  contrary  never  occurs  oftener  than  once  in  ten. 
Although  the  urethra  traverses  the  prostate  much  nearer  its 
superior  than  inferior  surface,  we,  sometimes,  remark  the  con- 
trary. MM.  Tanchou  and  Denonvilliers  have  each  of  them 
mentioned  a  case,  in  which  the  urethra  was  wholly  below,  and 
I  have  twice  seen  it  separated  from  the  intestine,  merely  by 
about  two  lines  of  gland.  The  rectum  is  then  avoided  with 
difficulty,  excepting  in  the  transverse  operation. 

Wilson's  muscles. — Besides  this  fleshy  envelope,  the  prostate 
receives  two  small  muscular  fasciculi  on  its  superior  surface,  which, 
detached  from  the  levatores  ani,  behind  the  symphysis  pubis, 
descend,  nearly  perpendicularly,  on  the  commencement  of  the 
membranous  portion  of  the  urethra.  Varying  in  strength,  they 
are  known  as  Wilson's  muscles,  of  which  I  will  give  the  descrip- 
tion forwarded  to  me  by  M.  Denonvilliers,  as  best  agreeing  with 
what  I  myself  have  observed. 

This  muscle  is  rarely  sufficiently  distinct  to  have  any  exact 
form  assigned  it.  In  most  subjects  it  is  a  fleshy  mass,  placed 
around  the  membranous  portion  of  the  urethra,  extending  to 
the  prostate  posteriorly,  and  to  the  rectum  inferiorly.  In 
robust  subjects,  it  presents  three  orders  of  fibres ;  some,  im- 
mediately connected  to  the  artery,  arise  from  the  pubio-prostatic 
aponeurosis,  from  the  small  fibrous  arches  sustaining  the  dorsal 
veins  of  the  penis,  and  from  the  posterior  of  the  sub-pubic  liga- 
ments. Thence  they  descend  on  the  sides  of  the  urethra,  and 
unite  in  a  raphe  under  this  canal.  The  others,  quite  anterior, 
arise  from  the  symphysis  pubis,  forming  a  tolerably  thick  elon- 
gated fasciculus  on  each  side,  directed  obliquely  downwards  and 
backwards,  towards  the  rectum,  where  it  is  placed  upon  the 
superior  surface  of  the  ano-pubian  aponeurosis.    United  to  its 

*  I  have,  also,  often  traced  the  longitudinal  fibres  of  the  muscular  coat  of  the 
bladder  to  the  superior  surface  of  the  prostate  gland,  into  which  they  appear  to  be 
inserted.  In  one  instance  I  observed  them  to  terminate  at  the  verumontanum, 
having  pierced  the  gland — H.  H. 
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fellow,  above  and  below,  it  separates  from  it  in  the  centre,  for 
the  passage  of  the  urethra ;  the  two  fasciculi  thus  representing  a  sort 
of  sphincter  around  the  membranous  portion.  Numerous  fibres, 
commencing  from  the  ano-pubian  aponeurosis,  proceed,  partly  be- 
low, to  unite  with  those  of  the  opposite  side  ;  partly  outwards,  to 
spread  in  a  large  flattened  bundle,  on  the  sides  of  the  prostate. 

Thus,  the  muscle  has  three  portions,  the  first  urethral,  the 
second  rectal,  described  by  Wilson,  and  the  third  prostatic. 
This  compound  muscle  is  always  distinct  from  the  levator  ani, 
from  which  it  is  separated  by  the  lateral  aponeurosis  of  the 
prostate,  and  from  the  accelerator  urinae,  placed  in  front  of 
Camper's  ligament. 

M.  Rigaud,  who  also  traces  it  from  the  back  of  the  symphysis 
pubis,  thinks  that  he  has  observed  a  branch,  on  either  side,  to  the 
tuberosities  of  the  ischium,  so  that  this  muscle  might  also  be 
a  dilator  of  the  urethra.  * 

Aponeurosis, — The  prostate,  is  next,  almost  completely  covered 
by  a  fibrous  envelope,  continuous,  on  the  one  hand,  with  the 
pelvic,  and,  on  the  other,  with  the  perinaeal  aponeurosis.  This 
aponeurosis  has  been  very  minutely  studied  by  M.  Denonvilliers, 
who  has  named  it  the  lateral  aponeurosis  of  the  prostate^  and  de- 
scribes it  as  follows  : — 

"  Thick,  resistant,  of  a  fibro-cellular  texture,  it  extends  from 
"  the  sides  of  the  symphysis  pubis,  where  it  is  attached,  as  far 
"  as  the  rectum,  on  the  sides  of  which  it  is  prolonged  in  the 
<c  form  of  a  cellular  layer,  placed  between  the  proper  fibres  of 
"  this  intestine  and  those  of  the  levator  ani.  From  above 
"  downwards,  it  extends  between  the  superior  perinaeal  aponeu- 
"  rosis  of  the  fascia  pelvica  and  the  ano-pubian  aponeurosis. 
"  Inserted  on  the  former,  it  thence  descends,  perpendicularly, 
"  on  the  latter,  then  changes  its  direction,  becomes  horizontal, 
"  mingles,  by  its  inferior  surface,  with  Camper's  ligament,  and 

*  If  M.  Velpeau  had  turned  to  page  40  of  Mr.  Guthrie's  work  on  the  diseases 
of  the  bladder  and  urethra,  he  would  have  found  the  following  description  of  these 
branches,  discovered  by  that  gentleman  in  the  year  1S33,  preparations  of  which  are 
placed  in  the  Museum  at  the  Ophthalmic  Hospital.  "  On  the  upper  part,  there  is 
"  a  central  median  line  of  tendon,  which  runs  backwards,  to  be  inserted  into  the 
"  fascia,  covering  the  upper  part  of  the  prostate  ;  and,  again,  forwards,  on  the  urethra, 
"  through  the  triangular  ligament,  to  be  inserted  in  front  of  it,  near  the  union  of  the 
"  corpora  cavernosa.  On  the  under  part,  a  similar  tendinous  line  is  to  be  observed, 
"  which  is  attached,  backwards,  to  the  fascia,  underneath  the  apex  of  the  prostate, 
*'  and  forwards  to  the  central  tendinous  point  in  the  perhiceum.  The  muscle,  on  its 
"  upper  surface,  is  covered  by  fascia,  descending  from  the  pubes,  which  adheres  to 
"  it ;  and  this  I  take  to  be  what  Mr.  Wilson  described  as  the  tendinous  origin  of 
"  this  muscle,  and  from  which  he  supposed  the  fibres  descended  to  surround  the 
"  urethra,  which  they  really  do  not.  From  the  middle  tendinous  line,  in  the  upper 
"  part  of  the  urethra,  the  fibres  pass  outwards,  on  each  side,  converging  towards 
"  the  centre,  where  they  form  a  leg,  as  I  term  it,  of  muscular  fibres.  On  the  under 
"  surface  the  same  thing  takes  place ;  and  a  leg,  on  each  side,  being  thus  formed 
"  from  the  superior  and  inferior  fibres  running  from  each  half  of  the  urethra,  they 
"  pass  outwardly,  that  is,  transversely,  across  the  perinasum,  to  be  inserted  into  the 
"  ascending  ramus  of  the  ischium,  a  little  below  its  junction  with  the  descending 
"  ramus  of  the  pubes." — H,  H. 
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4<  by  the  other  is  continuous  with  the  inferior  border  of  the 
"  levator  ani  muscle,  which  glides  upon  it  without  adhering. 
"  Its  vertical  portion  is  equally  in  relation,  by  its  external  sur- 
£C  face,  to  the  levator  ani,  which  contracts  no  cellular  adhesion 
u  to  it.  Its  internal  surface  is  separated  from  the  membranous 
"  portion  of  the  urethra  by  Wilson's  muscle,  and  receives  the 
"  insertion  of  a  portion  of  its  fibres ;  it  is  then  placed  on  the 
"  prostate,  to  which  it  is  united  by  dense,  compact,  cellular 
"  tissue,  in  the  substance  of  which  ramify  the  veins  surrounding 
"  this  gland. 

"  Between  these  two  pubio-prostatic  ligaments,  there  is  an 
"  interval  of  from  eight  to  ten  lines,  filled  by  a  thin,  fibrous. 
"  but  resistant,  layer,  in  the  form  of  a  funnel,  pierced  by  several 
"  foramina,  for  the  passage  of  the  dorsal  veins  of  the  penis  to 
"  the  venous  plexus  of  the  bas-fond  of  the  bladder,  which  may 
"  be  termed  pubio-prostatic  aponeurosis. 

"  By  means  of  this,  Camper's  ligament  and  the  lateral  apo- 
"  neurosis  of  the  prostate,  the  membranous  portion  of  the 
?s  urethra  is  confined  in  a  kind  of  case,  irregularly  quadrilateral, 
<c  everywhere  closed,  excepting  posteriorly,  where  it  is  limited 
"  by  the  prostate.  It  is  also  the  lateral  aponeurosis  of  the 
"  prostate  which  completely  separates  the  levator  ani  from 
"  Wilson's  muscle." 

External  to  all  this,  is  the  cellular  tissue,  loose,  very  abundant 
on  the  sides  and  in  front,  very  dense  posteriorly,  and  on  the 
median  line.  The  existence  of  this  is  a  very  important  fact. 
Its  density  moderates  swelling  of  the  gland  in  acute  inflamma- 
tion, and  causes  abscesses  to  burst  more  frequently  into  the 
urethra,  than  through  the  integuments.  It  also  explains  how  the 
ulcerated  prostate  suppurates,  or,  when  grooved  by  calculi,  may 
be  transformed  into  a  large  cavity,  which  may  lead  to  mistakes 
in  catheterism.  The  instrument,  arrived  in  a  free  space,  gives 
passage  to  a  certain  quantity  of  urine,  and  the  surgeon  then 
thinks  that  it  is  in  the  bladder.  M.  Roux  and  I  have  met  with 
several  such  cases. 

The  base  of  the  prostate  receives  the  neck  of  the  bladder, 
where  it  is  joined  to  the  urethra;  also  the  deferential  canals, 
which  touch  as  they  plunge  into  it  at  the  median  line.  Poste- 
riorly are  the  vesicular  seminales ;  in  opening  the  bladder  by  the 
rectum,  according  to  the  first  method  of  M.  Sanson,  we  almost 
always  divide  one  of  the  deferential  canals,  and,  sometimes,  the 
vesicula  seminalis  itself. 

We  must  here  remark  that  the  ejaculatory  ducts  traverse  the 
prostate  from  behind  forwards,  through  its  whole  length. 

In  some  subjects,  the  posterior  border  of  the  prostate  is,  as  it 
were,  formed  of  three  lobes.  The  middle,  in  swelling,  pushes 
the  neck  of  the  bladder  upwards  ;  flattening,  and  even  obliterat- 
ing, it,  according  to  Sir  E.  Home,  who  considered  this  as  one  of 
the  most  frequent  causes  of  retention  of  urine  in  old  people. 
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Witli  regard  to  this  subject,  it  must  be  understood,  that  the 
lobe,  considered  by  the  latter  author  as  a  natural  organ,  is  a 
morbid  production.  If  it  be  true  that  we  observe  it  most  fre- 
quently behind  and  on  the  median  line,  it  is  no  less  so  that  we 
meet  with  it  elsewhere.  1  have  counted  ten  in  the  same  pro- 
state. They  are  globulous  bodies,  having  some  analogy  to  the 
fibrous  productions  of  the  uterus,  and  vary  no  less  in  form  and 
number  than  in  size.  Dense,  elastic,  the  same  colour  as  the 
gland,  they  give  it  a  knobby  appearance,  and  may  easily  be 
mistaken  for  its  proper  tissue.  I  have  seen  some  with  pedicles,  and 
as  large  as  a  walnut,  closing  the  neck  of  the  bladder.  Project- 
ing into  the  urethra,  rectum,  or  bladder,  according  as  they  have 
commenced  in  this  or  that  point  of  the  prostate,  we  can  under- 
stand that  the  difficulty  in  passing  the  water  arises  less  from 
their  size  and  number  than  from  their  position. 

Be  this  as  it  may,  the  implication^of  the  prostate  in  lithotomy 
requires  the  more  attention,  as  it  has  only  been  studied  of  late 
years.  In  this  point  of  view,  its  form,  exact  size,  relations,  and 
density  ought  to  be  correctly  ascertained  by  the  surgeon. 

The  first  rule  is,  never,  in  any  case,  to  prolong  its  section 
beyond  its  circumference.  Where  this  precaution  is  neglected, 
the  neck  of  the  bladder  is  more  or  less  divided.  The  lips  of  the 
wound,  being  supported  neither  by  the  solid  tissues  around  the 
gland  nor  by  a  band  of  its  parenchyma,  separate,  so  that  the 
urine  flows  into  the  surrounding  parts ;  in  which  case  there  are 
two  results  to  be  dreaded,  urinary  fistula,  and  inflammation  of 
the  cellular  tissue  surrounding  the  neck  of  the  bladder. 

The  latter  accident,  as  formidable  as  common,  causes  more 
deaths  than  all  the  others  put  together,  by  the  extension  of  the 
inflammation  to  the  cellular  layer  between  the  prostate  and 
rectum,  the  prostate  and  pubes,  perinseal  and  pelvic  aponeuroses, 
and  prolonged  between  the  peritoneum  and  bladder,  to  unite 
with  the  fascia  propria. 

Another  circumstance  should  put  the  surgeon  on  his  guard, 
which  is,  that  anormal  arteries,  of  some  magnitude,  have  more 
than  once  been  met  with  around  the  prostate.  Haller  has  men- 
tioned them  as  well  as  Winslow  ;  Burns  cites  three  examples ; 
Harrison  three  others  ;  Tiedeman  and  Meckel  speak  of  it  as  a 
common  fact ;  and  I  have  twice  met  with  it.  In  the  case  men- 
tioned by  M.  Hulme,  the  anormal  branch  came  from  the  obturator, 
furnished  by  the  epigastric,  and  passed  over  the  side  of  the  pro- 
state to  the  dorsum  of  the  penis.  Thus,  in  lithotomy,  according 
to  Foubert  and  Thomson,  it  must  have  inevitably  been  di- 
vided. 

When  the  anormal  artery  is  derived,  in  the  pelvis,  from  the 
ischiatic,  pudic,  or  from  the  internal  iliac  itself,  it  may  run  along, 
and  even  traverse  the  side  of  the  gland,  from  below  upwards,  and 
behind  forwards,  in  such  a  manner,  that  no  modification  in  the  late- 
ral operation  can  avoid  it.  In  a  man  sixty  years  of  age,  (operated 
upon  by  Shaw,)  who  died  from  hemorrhage,  the  blood  flowed  from 
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a  branch  of  the  internal  iliac,  which  passed  over  the  side  of  the 
prostate  to  the  penis.  It  is  very  probable  that  the  hemorrhage, 
after  lithotomy,  more  frequently  depends  upon  such  anomalies, 
than  upon  injury  of  the  trunk  or  branches  of  the  internal 
pudic. 

The  surgeon  should,  therefore,  endeavour  to  cut  the  prostate, 
as  freely  as  possible,  without  completely  exceeding  its  circum- 
ference. By  the  apparatus  major,  the  incision,  it  is  true,  does 
not  extend  so  far  as  its  posterior  portion ;  but,  as  the  commence- 
ment of  the  urethra  is  not  divided,  the  vesical  opening  is  neces- 
sarily very  small,  notwithstanding  the  extent  of  the  wound  in 
the  external  soft  parts.  In  pursuing  the  method  of  Foubert,  we 
avoid  the  prostate ;  but,  traversing  the  great  ischio- rectal  cellular 
space,  we  run  the  risk  of  the  accident  of  which  we  have  just 
spoken.  By  the  lateral  method,  imitating  Boyer,  that  is  to  say, 
withdrawing  the  knife  transversely,  directing  its  back  against 
the  right  ramus  of  the  pubes,  to  avoid  the  rectum,  on  the  one 
hand,  and  the  pudic  artery  on  the  other,  it  would  be  dangerous 
to  extend  the  incision  beyond  ten  lines,  as  the  transverse  dia- 
meter of  the  gland  is  only  eight.  Following  Cheselden,  on  the 
contrary,  as  we  divide  the  gland  parallel  to  its  largest  diameter, 
that  is,  obliquely  outwards  and  downwards,  it  is  evident  that 
we  might  attain  two  lines  more  without  danger.  In  this  point 
of  view,  the  oblique  lateral  method  is  the  best. 

By  the  recto-vesical  method,  the  prostate  allows  an  incision  of 
only  eight  lines,  although  a  great  part  of  the  membranous  por- 
tion of  the  urethra  be  divided;  a  much  smaller  opening,  in 
fact,  than  by  the  other  proceedings,  whenever  it  does  not  ex- 
tend to  the  neck  of  the  bladder.  By  the  method  of  Dupuytren, 
we  may  obtain  ten  lines  on  each  side,  since  the  two  blades  of 
the  instrument  traverse  the  longest  diameter  of  the  gland.  Be- 
sides, as  this  double  oblique  incision  circumscribes  a  triangular 
flap,  enclosing  the  ejaculatory  ducts,  the  verumontanum,  and  the 
inferior  half  of  the  prostatic  portion  of  the  urethra,  we  may 
perceive  that  it  is  possible,  strictly  speaking,  to  obtain  an  open- 
ing, above  two  inches  in  extent,  without  serious  danger.  By 
Thomson's  operation,  we  have  the  inconveniences  of  the  lateral 
method  of  Foubert ;  and  the  urethra,  opened  above  and  below, 
presents  two  very  large  slits,  without  facilitating  the  issue  of 
foreign  bodies,  as  the  upper  surface  of  the  gland  is  alone 
divided. 

The  portion  of  the  urethra  enclosed  in  the  prostate  is  funnel- 
shaped  at  its  point  of  union  with  the  bladder.  A  line  or  two  in 
front,  it  rather  contracts,  afterwards  it  again  enlarges,  to  retract 
at  the  commencement  of  the  membranous  portion. 

The  neck  of  the  bladder,  long  regarded  as  encircled  by  a 
sphincter,  has  been  forgotten  by  surgeons  of  the  present  day. 
The  existence  of  its  mucous  fold  was  generally  denied,  when  it 
was  again  brought  into  notice,  relative  to  catheterism,  by  the 
assertion,  that,  at  this  point,  there  exists  a  true  valve,  contain- 
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ing,  sometimes,  fleshy  transverse  fibres,  and  against  which  the 
point  of  the  sound  frequently  strikes.  This  valvule,  called  pylo- 
ric, has  no  real  existence  in  most  people ;  but  the  commence- 
ment of  the  urethra  is  raised  here  by  the  posterior  border  of 
the  prostate ;  and  all  its  membranes,  not  yet  decomposed,  are 
thicker  than  elsewhere. 

The  excavation  between  this  contraction  and  that  met  with  in 
front,  encloses  the  urethral  crest,  or  verumontanum,  dividing  the 
inferior  wall  of  the  urethra  into  two  equal  portions,  over  which 
the  sound  slides  before  it  reaches  the  bladder.  As  the  mucous 
membrane  is  here  very  thin,  and  the  excavation  occasionally  deep, 
it  is  necessary,  to  avoid  the  formation  of  a  false  passage,  to  keep  the 
extremity  of  the  instrument  directed  upwards.  I  have  fre- 
quently observed  lacunae  of  sufficient  size  to  receive  the  point 
of  the  instrument  M.  Cown,  of  Villards,  has  a  preparation, 
showing  the  orifice  of  a  third  ureter  at  this  point. 

The  verumontanum  is  an  essential  organ,  meriting  great  pre- 
caution in  catheterism,  especially  when  we  introduce  caustic  into 
the  urethra,  inasmuch  as  its  irritation  spreads  with  the  greatest 
rapidity  to  the  testes  and  vas  deferens. 

It  terminates  at  ten  lines  in  front  of  the  neck  of  the  bladder, 
and  there  forms  a  sort  of  tubercle,  in  the  centre  of  which  the 
ejaculatory  ducts  open,  even  if  there  should  only  be  one,  swollen 
like  a  blister,  of  about  eight  lines  in  length,  as  observed  by 
M.  Denonvilliers.  On  either  side  are  the  prostatic  ducts,  ar- 
ranged in  two  lines,  so  as  to  circumscribe  a  V,  with  its  apex 
forwards. 

We  not  unfrequently  find  this  tubercle  depressed  in  its 
centre,  and  it  has  been  considered  that  the  extremity  of  the 
instrument  often  catches,  causing  considerable  mischief,  from 
lesion  of  the  seminal  ducts.  But  if  this  should  be  the  case,  the 
difficulty  arises,  much  more  frequently,  from  the  instrument 
being  arrested  in  the  lateral  excavations. 

Prolonged,  posteriorly,  to  form  the  luetie,  the  verumontanum 
sometimes,  by  spreading,  produces  two  lateral  folds,  concave 
anteriorly,  and  resembling  two  indistinct  valvules.  These  may 
give  rise  to  great  difficulty  in  catheterism.  Towards  the  mem- 
branous portion,  that  is  to  say,  in  front,  the  urethral  crest 
sometimes  presents  a  disposition  similar  to  the  preceding, 
unless  it  be  that  the  concave  border  of  the  fold  looks  back- 
wards. I  have  met  with  three  instances,  and  Langenbeck 
has  already  described  one  in  his  Memoire  sur  la  Lithotomie, 
in  1802. 

The  prominence  occasionally  formed  by  the  crest,  or  one  of 
the  lobes  of  the  prostate  posteriorly,  considered  by  Morgagni 
as  anomalous,  described  by  Lieutaud  as  natural,  by  the  term 
luette,  is  so  much  developed  in  some  individuals  as  to  produce 
complete  retention  of  urine  (ischurie).  Swollen,  in  the  shape 
of  a  pear,  and  a  little  flattened,  as  large  as  a  walnut,  and 
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attached  to  the  urethra  by  a  sort  of  pedicle,  as  I  observed  in  one 
case  in  1830,  and  in  another  in  1836,  it  may  be  tied  or  excised 
by  the  instruments  invented  by  M.  Leroy.  As  the  catheter 
can  slide  past  its  sides,  the  tumour  may  lead  to  the  belief  of 
paralysis,  the  urine  pushing  against  it  rendering  it  a  kind  of 
plug,  at  the  neck  of  the  bladder,  whilst  it  scarcely  interferes 
with  the  entrance  of  the  instrument.  This  was  the  case  in 
those  instances  which  I  saw.  Hence,  the  utility  of  retaining  a 
catheter  in  the  bladders  of  such  patients.  When  the  base  is 
larger  than  the  projecting  portion,  the  ligature  and  excision 
are  no  longer  advisable.  The  redressor,  either  of  M.  Pravaz, 
Tanchou,  or  Leroy,  an  instrument  which  is  introduced  to  the 
spot,  and  pushes  the  tumour  towards  the  rectum  by  covering 
its  apex,  at  the  same  time  depressing  the  neck  of  the  bladder, 
is  then  applicable,  and  it  is  probably  in  such  cases  that  it  pro- 
duces the  benefits  attributed  to  it. 

In  the  prostatic  region,  the  urethra  is  generally  less  exten- 
sible below  than  above.  The  difference  in  this  respect  is  espe- 
cially great  among  those  subjects  where  the  gland  does  not 
completely  encircle  the  canal.  Its  superior,  thick,  muscular 
wall  then  admits  of  considerable  dilatation  without  being  torn. 
It  is  also  difficult  to  make  a  false  passage,  by  conducting  the 
instrument  along  it,  whilst  nothing  is  more  frequent  at  the 
inferior  portion.  When  the  urethra  is  reduced  to  its  simple 
elements  beneath  the  pubes,  that  is  to  say,  when  it  is  deprived 
of  the  prostate,  its  thickness  rarely  changes  superiorly.  Its 
inferior  wall,  on  the  contrary,  is  exceedingly  weak  in  this  case, 
and  constituted  almost  entirely  of  mucous  membrane,  invested 
by  a  thin  layer  of  cellular  tissue. 

It  appears  that  this  portion  of  the  urethra  is  merely  a  pure 
and  simple  prolongation  of  the  bladder,  between  the  mem- 
branes of  which  the  prostate  is  developed ;  thus  deriving  a 
sheath  from  the  muscular  coat,  whilst  it  is  lined  internally  by 
the  mucous  membrane. 

The  prostatic  region  of  the  urethra  being  raised  backwards, 
by  the  posterior  margin  of  the  prostate,  and,  as  it  were,  exca- 
vated in  its  middle  portion,  sounds,  &c.  arrested  by  the  arch  of 
the  pubes  do  not  easily  tear  it;  when  they  are  formed  into  an 
arc  of  a  circle  prolonged  to  the  point,  and  not  merely  curved, 
as  they  are  generally  made.  Here,  for  the  same  reason,  is  one 
of  the  causes  of  false  passage :  but  as  the  surgeon,  after  having 
laboured  at  the  prostate,  may  enter  the  bladder  by  perforating 
the  trigone,  he  does  not  always  perceive  this.  They  are  here 
less  dangerous  than  in  the  membranous  portion,  inasmuch  as 
the  glandular  structure,  less  predisposed  to  urinary  infiltration 
than  the  cellular  tissue,  quickly  closes  upon  itself,  obliterating 
the  wound  when  the  instrument  is  withdrawn. 

From  the  bladder  the  urethra  is  sufficiently  large  and  elastic 
to  allow  the  extremity  of  the  index  finger  being  introduced, 
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without  rupturing  it.  We  may,  therefore,  reckon  with  cer- 
tainty, in  the  extraction  of  calculi,  upon  five,  six,  or  seven  lines 
of  dilatation,  at  its  posterior  portion.  In  infancy  its  root  is 
more  elevated  than  in  the  adult,  because  the  bladder,  approach- 
ing more  to  the  umbilicus,  draws  it  behind  the  pubes.  It  is 
also  the  same  in  man,  when  the  rectum  is  filled  with  feculant 
matter,  or  when,  from  retention  of  urine,  the  bladder  is  forced 
through  the  upper  opening  of  the  pelvis  into  the  abdomen. 
This  latter  peculiarity,  which  has  hitherto  remained  unnoticed, 
is  the  cause  of  the  difficulties  then  experienced  in  entering  the 
bladder.  In  the  natural  condition  this  elevation,  and  the 
resulting  curvature,  are,  however,  less  than  might  be  at  first 
thought;  so  much  so,  that  they  may  be  partly  removed,  by 
stretching  the  penis.  In  this  manner,  the  prostate  is  drawn 
beneath  the  arch  of  the  pubes  and  the  posterior  portion  of  the 
canal,  opposite  the  bas-fond  of  the  bladder,  so  that  an  instru- 
ment enters  with  the  greatest  facility. 

All  this  does  not  decide,  that  the  prostatic  portion  of  the 
urethra  is  not  curved,  but  simply,  that  it  is  possible  to  diminish 
the  curvature,  and  use  straight  instruments  where  the  case 
appears  to  require  it.  Every  body  knows,  says  M.  Amussat, 
that  the  urethra  in  the  female  is  straight,  or  nearly  so;  why 
not,  therefore,  admit  the  same  thing  in  man,  as  the  urethra 
is  not  more  elevated  by  the  prostate,  than  by  the  vagina,  in 
the  other  sex?  The  comparison  is  not  exact.  The  pelvis  of 
the  male  being  narrower,  the  bladder  is  more  raised  behind 
the  pubes.  On  the  other  hand,  the  symphysis  descending  a 
little  lower,  the  urethra  is  necessarily  more  curved  in  the  mas- 
culine sex. 

Moreover  the  urethra,  in  the  female,  is  far  from  being 
straight;  its  shortness  alone  can  deceive  upon  this  point.  It 
has  no  suspensory  ligament  in  front  of  the  pubes.  In  those 
cases  where  the  symphysis  measured  from  twenty-four  to 
twenty-five  lines,  instead  of  from  eighteen  to  twenty,  as  men- 
tioned by  M.  Leroy,  and  as  I  have  observed  in  two  instances, 
this  curvature  is  so  marked,  that  the  introduction  of  a  straight 
sound  would  be,  at  all  events,  very  difficult,  if  not  impossible. 

We  understand,  then,  from  its  organisation  that  the  prostatic 
portion  of  the  urethra  cannot  contract;  that  the  spasmodic 
strictures  here  are  absolutely  impossible ;  that  it  may  be  con- 
tracted or  obliterated  by  the  organs  surrounding,  or  by  pro- 
ductions in  its  anterior,  but  not  by  thickening  of  its  mucous 
membrane  or  subjacent  cellular  tissue;  also,  that  dilating 
remedies  need  never  be  carried  as  far,  and  that  the  nitrate  of 
silver  is  only  serviceable  here  as  a  styptic  for  excoriations  or 
inflammation,  frequently  met  with.  On  account  of  its  excava- 
tion calculi  easily  remain,  and  those  of  the  bladder  may  be 
fixed  by  their  apices,  whilst  their  bases  remain  free  in  the 
urinary  pouch. 
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The  membranous  portion  of  the  .  urethra,  from  eight  to  ten 
lines  long,  is  situated  beneath  the  arch  of  the  pubes,  but  sepa- 
rated from  it  by  a  space  of  about  six  lines,  filled  by  cellular  or 
reddish  fibro-cellular  tissue.  This  space,  traversed  in  addition 
by  the  dorsal  veins  of  the  penis,  which  enter  the  pelvis  to 
empty  themselves  in  the  hypogastric  vein,  also  encloses  the 
corresponding  arteries,  where  they  abandon  the  ischio-pubian 
ramus,  to  place  themselves  upon  the  dorsum  of  the  penis, 
whether  they  unite  and  form  one,  or  whether  they  arise  from 
one  of  the  branches  of  the  internal  iliac, — the  vesical,  ischiatic, 
for  example.  Inferiorly,  the  membranous  portion  seems 
shorter,  from  the  point  of  the  prostate  and  bulb  appearing 
1  to  approximate.  It  is  enveloped  by  a  prolongation  of  the 
prostatic  sheath,  which  endows  it  with  a  much  greater  degree 
of  strength,  than  we  might  at  first  imagine  it  to  possess.  More 
immediately  we  find  a  complete  muscular  tunic,  sometimes 
strong  and  distinct,  at  others,  on  the  contrary,  as  it  were,  trans- 
formed into  yellow  tissue,  the  composition  of  which  is  suffi- 
ciently remarkable  to  deserve  a  moment's  consideration.  Its 
external  vertical  fibres  evidently  depend  upon  the  spreading  of 
Wilson's  muscle,  which,  taking  its  fixed  point  behind  the  pubes, 
may  draw  the  urethra  upwards,  but  without  compressing  it  to 
any  great  degree. 

The  deeper  seated,  parallel  to  the  direction  of  the  canal, 
appear  to  be  a  continuation  of  those  investing  the  prostate,  and 
to  come  from  the  neck  of  the  bladder.  As  they  are  crossed  by 
annular  fibres,  the  urethra  may  be  strongly  constricted,  and 
oppose  the  passage  of  a  catheter.  This  explains  the  spasmodic 
contractions  experienced  by  all  surgeons,  and  the  facility  with 
which  the  instrument  is  occasionally  passed,  perhaps  a  moment 
after  its  introduction  was  absolutely  impossible. 

Cowper's  glands,  about  as  large  as  a  pea,  enveloped  in  these 
fibres,  are  seen  on  either  side  of  the  urethra,  where  the  mem- 
branous portion  traverses  the  central  aponeurosis  to  reach  the 
bulb.  Dense  and  very  adherent  to  the  surrounding  organs, 
they  are  of  no  importance  in  surgery. 

Internally,  the  urethra,  smaller  than  in  the  prostate,  widens 
posteriorly,  and  in  entering  the  bulbous  portion ;  whence  it 
follows,  that  foreign  bodies  pushed  through  the  meatus  urina- 
rius  are  very  frequently  arrested,  and  that  false  passages  are 
often  met  with  here,  after  forced  catheterism.  We  must  re- 
mark, that,  when  the  instrument  makes  a  false  passage  at  this 
point,  it  may  slide  beneath  the  aponeurosis  as  far  as  the  anal 
region,  and  that  in  this  manner  the  accidental  tract  is  less 
dangerous,  than  where  the  instrument  proceeds  close  to  the 
prostate  or  neck  of  the  bladder.  We  may  also  observe,  that 
the  terms  muscular  or  fleshy,  given  to  this  portion  of  the  urethra 
by  the  ancients,  is,  perhaps,  more  proper  than  that  of  mem- 
branous.   Its  great  elasticity,  and  the  vitality  of  its  elements, 
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explain  the  frequency  of  ks  contractions,  and  the  effect  of 
dilating  bodies  upon  it.  Inflammations  of  its  villous  coat,  and 
subjacent  lamellous  tissue,  being  the  common  cause  of  these 
contractions,  we  may  thus  understand,  how  the  nitrate  of  silver, 
so  efficacious  in  inflammations  of  mucous  membranes  in  general, 
has  become  so  favourite  a  remedy  in  these  affections. 

The  bulbous  portion,  the  origin  of  the  corpus  spongiosum 
urethras,  is  particularly  remarkable,  from  the  tissue,  which  dis- 
tinguishes the  latter,  being  prolonged  backwards,  beneath  the 
canal,  in  form  of  an  oval  swelling,  called  bulb,  which  is  separated 
from  the  skin  by  the  accelerator  muscle,  and  may  be  felt  ex- 
ternally in  thin  persons. 

The  urethra  and  its  bulb  pursue  a  different  direction.  This 
peculiarity,  upon  which  M.  Amussat  insists  to  prove  that  it  is 
straight,  or  nearly  so,  appears  to  me  to  prove  the  contrary.  In 
fact,  the  bulb  is  prolonged  backwards  towards  the  anus ;  whilst 
the  urethra,  which  to  be  straight  ought  to  follow  the  same  line, 
quits  it  so  much,  that  to  arrive  at  the  prostatic  portion  by  the 
perinaeum  we  are  obliged  to  divide  parts  to  the  thickness  of  an 
inch,  an  inch  and  a  half,  and  sometimes  more. 

The  spongy  portion  of  the  urethra  is  not  separated  from  the 
bulbous  portion  by  any  line  of  demarcation.  It  insensibly  de- 
creases as  far  as  the  anterior  extremity  of  the  cavernous  bodies, 
where  it  swells  to  form  the  glans.  Its  erectile  tissue  is  much 
thicker  towards  the  bulb.  The  fibrous  tissue  enveloping  it 
being  inelastic,  the  canal  is  considerably  constricted  during 
erection.  This  portion  of  the  urethra,  covered  by  the  skin  and 
the  subcutaneous  tissue,  is  so  firmly  united  to  the  groove  in  the 
penis,  that  some  persons  have  described  it  as  developed  between 
the  layers  of  the  fibrous  sheath  of  the  corpora  cavernosa  ;  but, 
in  reality,  these  two  parts  are  only  united  by  albugineous  fila- 
ments, or  some  vessels  which  allow  fine  injections  to  penetrate 
in  the  corpora  cavernosa,  although  introduced  by  the  bulb,  and 
vice  versa. 

Internally,  the  spongy  portion  of  the  urethra  but  slightly 
contracts  from  behind  forwards.  Behind  the  urinary  meatus 
it  sensibly  enlarges,  and  forms  the  fossa  navicularis,  the  exist- 
ence of  which  is  improperly  denied  in  the  present  day.  It 
suffices,  in  fact,  to  fill  the  urethra  of  a  subject  with  wax,  to 
show  that  it  does  dilate  at  this  point.  On  the  living  we  obtain 
the  same  result,  by  leaving  a  soft  bougie  in  for  some  minutes. 
If  it  be  true,  that,  after  death,  the  tissue  of  the  glans,  more 
dense,  maintains  the  mucous  membrane  dilated  and  distended, 
whilst,  posteriorly,  the  spongy  tissue  of  the  urethra  contracts 
upon  itself,  so  as  to  produce  the  enlargement  of  which  we 
speak,  it  is  no  less  so,  that  the  same  thing  occurs  during  life^ 
and  the  whole  argument  is  reduced  to  a  mere  quibble. 

The  fossa  navicularis,  like  all  other  dilated  portions  of  the 


308 


OF  THE  PELVIS  : 


urethra,  exists,  particularly,  on  the  inferior  wall  of  this  canal, 
and  ordinarily  inflames  first  in  gonorrhoea. 

The  mucous  membrane  of  the  urethra  is  of  a  slightly  rose- 
coloured  white,  and  wrinkled  longitudinally.  As  these  are 
caused  by  occasional  dilatation  of  the  canal,  contracted  by  its 
own  elasticity  when  empty,  the  navicular  fossa,  not  subject  to 
the  same  changes,  presents  none.  Between  these  lines  are 
others,  less  distinct,  transverse  or  semilunar,  concave  anteriorly, 
which  would  form  so  many  valves,  were  they  more  marked,  and 
which  limit  small  spaces,  known  as  lacuna  Morgagni. 

The  urethra,  extensible  to  a  degree  permitting  the  introduc- 
tion of  a  cylinder  four  or  five  lines  in  diameter,  quickly  re- 
assumes  its  primitive  calibre  after  dilatation.  Whence  the 
benefits  of  dilating  bougies  soon  disappear,  after  they  have 
ceased  to  be  used;  and  large  straight  sounds  may  without  in- 
convenience be  carried  into  the  bladder,  serving  to  conduct 
other  intruments  to  seize,  break,  or  extract  calculi. 

Anomalies.- — When  the  urethra  is  not  prolonged  to  the  ex- 
tremity of  the  penis,  the  meatus  urinarius,  arrested  on  the  infe- 
rior surface  of  the  organ,  at  a  greater  or  less  distance  from  the 
pubes,  constitutes  hypospadias. 

We  term  that  epispadius,  where  the  meatus  is  placed  on  the 
dorsum  of  the  penis ;  but  this  is  so  rare  an  anomaly,  that  the 
few  examples  cited  leave  much  to  desire,  and  appear  nearly 
always  to  depend  on  exstrophia  of  the  bladder.  The  absence 
of  the  penial  portion  of  the  urethra  often  coincides  with  a  more 
or  less  complete  fissure  of  the  scrotum,  and  the  retention  of 
the  testes  behind  the  ring.  The  subject  then  appears  to  possess 
a  vulva,  and  the  external  organs  at  first  sight  resemble 
those  of  females,  in  whom  the  clitoris  is  exceedingly  developed. 

In  1829,  I  saw  an  individual,  aged  fifty- five,  in  this  condi- 
tion, and  in  1832  another,  aged  twenty-eight,  and  also  two 
newly  born  infants.  The  most  remarkable  instance  of  all  is 
that  which  was  met  with  at  the  Hopital  de  la  Pitie,  in  a  sub- 
ject who  had  died  of  cholera.  Here  there  was  a  prostate  and 
a  uterus,  and  at  the  same  time  a  complete  penis.  M.  Bouillard 
has  published  this  case,  with  all  its  details. 

There  is  no  proof  of  several  urethras  having  ever  been  ob- 
served in  the  same  individual.  It  terminated  at  the  glans  by 
two  or  three  openings,  in  the  cases  observed  by  F.  de  Hilden, 
Vesale,  Haller,  M.  Vidal  de  Cassis,  and  myself;  but  it  was  not 
the  less  single.  It  was  a  false  canal,  which,  arising  from  the 
meatus,  terminated  in  a  cul-de-sac  in  front  of  the  anus,  in  the 
subject  meationed  by  Monod.  He  also  met  with  a  similar  canal, 
opening  into  the  rectum,  to  which  it  served  for  an  anus.  The 
urethra  is  subject  to  many  other  varieties,  an  account  of  which 
will  be  found  in  M.  Vidal's  Journal. 

Neck  of  the  bladder. — By  this  term  is  meant  the  portion  of 
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that  bag,  extending  from  the  point  where  the  peritoneum  leaves 
it  to  its  entrance  in  the  prostate.  Surrounded  by  a  venous 
plexus,  developed  by  diseases  of  the  bladder,  enclosed  in  supple, 
elastic,  and  sometimes  very  abundant  lamellous  cellular  tissue, 
the  neck  of  the  bladder  cannot  be  incised  without  danger.  Its 
posterior  and  inferior  portion  is  the  most  interesting,  and  is 
always  called  bas-fond.  It  is  in  relation  with  the  rectum,  from 
which  the  inguino-seminal  and  prostato-peritoneal  aponeuroses 
separate  it;  then  a  cellular  layer,  dense  on  the  median  line, 
much  thinner  laterally.  The  intestinal  and  vesical  walls,  as  it 
were,  confounded  in  the  first  instance,  thus  form  the  recto-vesical 
septum,  which  is  so  thin  that  we  can  tell  through  the  intestine, 
by  means  of  the  finger,  the  form  of  solid  bodies  enclosed  in  the 
bladder.  As  it  encloses  no  very  large  vessels,  nor  other  organ 
of  importance,  it  has  been  recommended  to  penetrate  by  the 
rectum  into  the  bladder.  Flurant  thus  performed  paracentesis 
in  retention  of  urine,  and  M.  Sanson  proposed  operating  for 
lithotomy.  In  both  cases,  it  would  be  dangerous  to  carry  the 
instrument  more  than  an  inch  above  the  prostate,  the  peri- 
toneum ordinarily  descending  thus  far,  and  occasionally  lower. 
Bromfield  exceeded  the  limits  of  the  prostate,  in  a  case  of 
perinaeal  lithotomy  and  the  intestine  entered  the  wound. 

The  lateral  fissures,  resulting  from  the  approximation  of  the 
rectum  and  bladder,  enclose  adipose  cellules,  vesicular  seminales, 
deferential  canals,  and  the  ends  of  the  ureters.  These,  entering 
the  walls  of  the  bladder  externally,  and  quite  superiorly  to  the 
bas-fond,  are  not  exposed  to  injury  in  the  two  operations  just 
mentioned. 

The  vesiculae  seminales,  accompanied  on  their  inner  sides  by 
the  deferential  canals,  circumscribe  a  triangle,  the  apex  of  which 
penetrates  the  posterior  border  of  the  prostate,  so  that,  in  the 
recto-vesical  operation,  the  incision  approaches  the  gland:  we 
almost  inevitably  divide  the  termination  of  the  deferential  canal, 
and  the  commencement  of  the  ejaculatory  duct.  Some  surgeons, 
also,  enforce,  that  after  this  operation,  if  the  incision  is  not  made 
even,  or  if  it  be  too  much  on  one  side,  the  urine  will  easily  es- 
cape into  the  cellular  layer,  giving  rise  to  fatal  mischief.  On 
the  other  hand,  it  is  well  understood  that  wounds  of  the  neck 
of  the  bladder  almost  always  remain  fistulous.  In  fact,  its  fibres 
are  longitudinal  and  transverse.  The  former  are  most  nume- 
rous on  the  sides  and  in  front ;  the  latter  predominate  below  and 
behind,  where  they  form  the  trigone.  Whether  the  division  be 
made  perpendicularly  to  their  axis,  as  in  the  lateral  operation, 
or  parallel,  as  in  the  recto-vesical,  these  fibres  always  lead  to 
separation  of  the  wound.  As  they  are,  in  addition,  unsustained 
by  any  solid  tissues,  cicatrisation  is  difficult,  and  lithotomy, 
where  the  recto-vesical  wall  is  divided,  between  the  prostate  and 
peritoneal  fold,  separating  the  perinseum  from  the  pelvis,  would 
be  a  dangerous  operation. 
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Sometimes,  instead  of  being  convex,  the  bas-fond  is  eoneayey 
representing  a  kind  of  gutter  irr  front  of  the  rectum.  The  en- 
largement, the  destruction  of  the  prostate,  its  transformation 
into  a  purulent  pouch,  or  supplementary  bladder,  being  capabk 
of  compressing,  closing,  or  breaking  the  ejaculatory  ducts,  the 
vesicular  seininales  are  hypertrophied  or  atrophied,  in  persons 
affected  by  these  complaints ;  whence  incontinence  of  semen, 
sterility,  &c. 

Internally,  the  neck  of  the  bladder,  a  sort  of  funnel,  the  apex 
being  at  the  urethra,  is  formed  below  by  the  trigone,  which  princi- 
pally reposes  on  the  rectum,  in  the  middle,  and  on  the  vesicular 
seminales  laterally,  receiving,  by  its  posterior  angles,  the  termi- 
nation of  the  ureters ;  which,  traversing  a  space  of  five  or  six 
lines  between  its  walls,  cause  the  fluid,  secreted  by  the  kidney, 
to  flow  easily  into  the  bladder,  whilst,  when  once  entered,  it 
cannot  return  by  the  urethra,  but  closes  the  orifice.  The  ex- 
treme dilatation  of  the  urethra  allows  the  blade  of  the  knife  to  enter 
here,  and  causes  embarrassment  in  catheterism.  Numerous  vesi- 
cular calculi,  furnished  by  the  kidney,  frequently  stop  here,  though 
they  ultimately  escape  through  the  urethra.  Beelard  has  twice 
operated,  on  the  same  patient,  for  such  a  disease,  which  is  fre- 
quently met  with.  The  stone  cannot  then  be  moved.  The 
trigone  vesical,  and  the  whole  of  the  bas-fond,  are  ordinarily  on 
a  plane,  inferior  to  that  occupying  the  commencement  of  the 
urethra.  In  some  individuals,  it  forms  a  sufficiently  complete 
band  to  hide  the  calculi,  so  much  so  that  Souberbielle  was  forced 
to  divide  it  to  terminate  the  operation.  This  excavation,  in 
children,  is  very  superficial  or  does  not  exist.  The  accumulation 
of  feculant  matter  in  the  rectum  also  causes  it  to  disappear. 

In  very  fat  persons  it  is  almost  impossible,  or,  at  least,  very 
dangerous,  to  puncture  through  the  rectum,  the  bladder  being, 
as  it  were,  forced  above  the  pubes  by  the  fat  surrounding  it* 
The  urethral  crest,  or  luette,  is  situated  at  the  point  of  union, 
between  the  neck  of  the  bladder  and  the  urethra,  as  is  also  the 
sphincter  of  the  same  name,  when  it  exits. 

Anus. — From  the  point  where  the  peritoneum  invests  it  in  the 
pelvis,  the  rectum  descends  obliquely  forwards,  between  the 
sacrum  and  bas-fond  of  the  bladder,  as  far  as  the  prostate. 
Turning  slightly  backwards,  to  terminate  at  the  anus,  it  presents 
a  decided  curve,  the  convexity  of  which  corresponds  to  the  pos- 
terior surface  of  the  prostate,  whilst  its  concavity  embraces  the 
apex  of  the  coccyx. 

In  consequence  of  this  curve,  when  we  would  administer  an 
enema,  or  introduce  any  foreign  substance  into  the  intestine,  we 
must,  at  first,  follow  an  oblique  direction  from  below  upwards, 
and  forwards  ;  subsequently,  upwards  and  backwards. 

It  is  from  the  want  of  knowledge,  upon  this  point,  that  nurses, 
&c.  occasionally  have  so  much  trouble  in  administering  enemata, 
and  that  they  wound  and  tear  the  parts,  running  the  risk  of  per- 
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forating  the  peritoneum  and  bladder  in  front,  or  pushing  the 
instrument  into  the  cellular  tissue  of  the  meso-rectum  behind, 
as  I  have  seen  upon  three  several  occasions. 

Recto -urethral  triangle. — Inclining  thus  at  its  anal  extremity, 
the  rectum  leaves  a  space  between  its  anterior  surface  and  the 
bulb  of  the  urethra,  which  is  always  traversed  by  the  instru- 
ments in  lithotomy.  Formed,  superiorly  and  anteriorly,  by  the 
apex  of  the  prostate,  the  membranous  and  bulbous  portions  of 
the  urethra,  posteriorly  by  the  front  of  the  intestine,  from  the 
prostate  as  far  as  the  anus,  and  below  by  the  skin  forming  its 
base,  this  space  encloses,  from  the  skin  towards  the  urethra,  cel- 
lular tissue,  termination  of  the  external  sphincter  muscle,  the 
commencement  of  the  acceleratores  urinae,  and  M.  Rigaud's 
muscles,  transversalis  perinaei,  termination  of  the  bulbo-urethral 
artery,  Santorini's  muscle,  or  some  fibres  of  the  levator  ani, 
dense  and  compact  cellular  tissue,  the  base  of  the  middle  apo- 
neuroses, and  all  the  membranous  portion  of  the  urethra.  Its 
posterior  plane  being  inclined  towards  the  coccyx,  we  may  un- 
derstand the  danger  of  making  the  incision,  in  lithotomy,  at  less 
than  an  inch  in  front  of  the  anus ;  as  we  should  then,  especially 
if  we  operate  according  to  Celsus,  rarely  fail  to  open  the  rectum 
before  we  arrived  at  the  prostate. 

This  accident  may  be  dreaded  more  particularly  in  those  in- 
dividuals in  whom  the  intestine  is  very  much  dilated  imme- 
diately above  the  sphincter.  I  understand  that  Dupuytren's 
method  was  once  followed  by  this  inconvenience.  When,  on  the 
contrary,  the  anus  is  pushed  less  backwards,  the  rectum  is  nearly 
always  concave  anteriorly,  as  in  infants,  and  we  then  penetrate 
to  the  bladder  without  danger.  It  is  under  these  circumstances 
that  Cheselden's  or  Dubois'  knife  might  be  advantageously  em- 
ployed. 

The  folds  of  the  anus,  at  the  bottom  of  which  M.  Rigaud  has 
found  follicles,  ranged  like  the  meibomian  glands,  disappearing 
during  defecation,  may  be  torn  by  forced  dilatation,  and  conceal 
cracks  and  excoriations.  Irritated  by  friction,  and  the  acridity 
or  prolonged  contact  of  the  fasces,  it  is  evident  that  these  fissures 
cause  great  pain  at  each  evacuation,  and  that  the  division  of  the 
sphincter,  which  relaxes  the  parts,  is  the  best  remedy ;  that  the 
nitrate  of  silver,  which  covers  them  with  a  kind  of  crust,  also 
cures  them  occasionally ;  and  that  simple,  dilating  bougies,  by 
removing  all  acrid  substances,  at  the  same  time  that  they  render 
the  passage  more  free,  are  equally  successful,  in  some  cases. 

Above  the  prostate,  the  rectum  is  separated  from  the  bladder, 
vesiculas  seminales,  and  deferential  canals,  by  a  thin  layer  of 
cellular  tissue,  and  afterwards  by  a  kind  of  aponeurosis,  de- 
scribed by  M.  Denonvilliers. 

Prostato-peritoneal  aponeurosis. — This  is  confounded  on  both 
sides  with  the  dense  cellular  tissue  surrounding  the  venous 
plexus  of  the  bas-fond.  It  is  lost,  by  its  inferior  border,  on  the 
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posterior  extremity  of  the  prostate ;  it  adheres,  by  its  superior 
edge,  to  that  portion  of  the  peritoneum  which  descends  between 
the  rectum  and  bladder.  This  adherence,  as  intimate  as  if  effected 
by  a  blending  of  tissue,  explains  the  consistency  of  the  recto- 
vesical cul-de-sac  of  the  peritoneum.  The  surface  touching  the 
rectum  scarcely  adheres  to  it  by  loose  cellular  tissue.  On  the 
contrary,  dense  cellular  prolongations  are  given  off  from  its 
anterior  surface,  to  envelope  the  vesicular  seminales. 

The  texture  of  this  layer  resembles  that  of  the  dartos,  and 
appears  formed  principally  of  fibrillae,  radiating  from  the  inferior 
surface  of  the  peritoneum,  and  much  more  marked  at  the  median 
line.  In  robust  individuals  we  may  find  muscular  fibres,  but 
only  towards  the  sides. 

This  membrane  is  very  strong,  and,  with  the  bas-fond  of  the 
bladder,  forms  a  space,  closed  at  all  points,  in  which  are  contained 
the  vesiculae  seminales,  a  portion  of  the  urethra,  and  the  defe- 
rential canal.  These  latter  enter  this  cavity  through  the  dense 
cellular  tissue,  forming  its  lateral  walls.  They  are,  moreover, 
surrounded  by  the  fibres,  traced  by  M.  Thomson  from  the  in- 
ternal border  of  the  internal  inguinal  ring,  and  which,  spreading 
like  a  fan  behind  the  vesiculae  seminales,  appear  to  me  to  mingle 
and  terminate  with  the  preceding  aponeurosis,  and  with  that 
which  Denonvilliers  calls  lateral  fascia  of  the  prostate. 

Dilating,  beyond  measure,  in  habitually  costive  individuals, 
particularly  old  persons,  instead  of  being  rounded  on  its  anterior 
surface,  the  rectum  presents  a  sort  of  fossa  for  the  prostate,  above 
the  anus.  As  it  then  ascends  more  or  less  on  each  side,  it  is  diffi- 
cult, in  the  lateral  or  even  transverse  operation,  to  avoid  it,  in- 
asmuch as  it  commonly  projects  most  to  the  left.  The  rectum 
occasionally  falls  completely  on  this  side  of  the  pelvis,  and  as 
frequently,  in  other  instances,  inclines  to  the  right. 

Stercoraceous  abscesses,  happily,  are  but  rarely  manifested  in 
front,  as,  if  we  would  operate  for  fistulae  in  this  direction,  the 
urethra,  neck  of  the  bladder,  vesiculae  seminales,  deferential 
canals,  and  large  arteries  would  all  run  the  risk  of  being 
wounded. 

Posteriorly  and  laterally,  the  rectum  is  separated  from  the 
coccyx  and  muscles  by  very  strong  elastic  cellular  tissue,  tra- 
versed by  branches  of  the  middle  sacral  artery,  nervous  fila- 
ments from  the  sacral  plexus,  &c.  Hence  phlegmonous  inflam- 
mation may  occur  here,  and  extend  with  greater  facility  towards 
the  abdomen  than  perinaeum.  It  contracts,  internally,  in 
traversing  the  ischio-rectal  aponeurosis  and  sphincter,  so  that,  in 
most  individuals,  when  healthy,  we  are  obliged  to  use  some 
degree  of  force  in  introducing  the  finger.  Besides,  there  exist 
rudiments  of  valves  at  this  point,  described,  in  the  first  instance, 
by  Houston,  and  bearing  some  analogy  to  the  pylorus.  As  some 
of  the  contractions  of  die  anus  depend  upon  these,  they  would 
be  advantageously  treated  by  incision.    In  consequence  of  the 
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slight  dilatation  observed  beneath,  the  veins,  compressed  between 
the  fibres  of  the  sphincter,  frequently  produce  hemorrhoids,  and 
give  rise  to  the  commencement  of  fistulae.  Above,  the  intestine 
is  so  large,  that  to  compress  from  within  outwards^  in  cases  of 
hemorrhage,  solid  bodies  are  quite  insufficient,  and,  in  their 
stead,  we  are  obliged  to  use  lint,  or  distended  bags;  thus  the 
pressure  quickly  causes  considerable  mischief  to  the  bladder  and 
pelvic  vessels. 

The  finger,  bent  like  a  hook,  may,  if  necessary,  draw  the  anus 
outwards,  and  assist  materially  in  the  extirpation  of  cancer. 
It  also  results  that  foreign  bodies,  such  as  phials,  &c.  introduced 
into  the  rectum,  cannot  be  removed  without  great  difficulty. 
A  chicken's  bone,  which  had  become  fixed  transversely,  in  a 
patient  treated  by  M.  Tanchou,  had  led  to  the  suspicion  of  dis- 
ease of  the  bladder.  Small  substances,  such  as  pins,  &c.  more 
frequently  lodge  beneath  Houston's  valve. 

The  vertical  columns,  or  folds,  of  the  rectum  are  intersected, 
or,  rather,  united,  by  transverse  lines  in  the  form  of  small  valves, 
having  their  concavity  directed  upwards.  If  it  were  demon- 
strated, as  maintained  by  Sabatier,  Ribes,  and  Larrey,  that  the 
intestinal  orifice  of  a  fistula  never  ascends  beyond  one  or  two 
inches,  this  anatomical  arrangement  would  furnish  the  explana- 
tion. 

The  lacunas  of  the  rectum  are  so  disposed,  that  the  inferior, 
looking  upwards,  retain  substances  capable  of  producing  irrita- 
tion, or  perforation,  whilst1  the  superior,  being  directed  down- 
wards, are  not  exposed  to  the  same  accidents.  But  I  still,  from 
positive  facts,  continue  to  think,  with  Desault  and  the  older  sur- 
geons, that  stercoraceous  fistulae  sometimes  open  very  high  up 
into  the  intestine. 

Among  the  numerous  cases  advanced  in  favour  of  this  modern 
opinion,  M.  Ribes  has  remarked,  that  not  only  does  the  opening 
not  occur  high  up,  but  that  it  may  nearly  always  be  found  at  a  few 
lines  merely  above  the  sphincter.  But  the  evidence  is  not  suffi- 
ciently conclusive  to  lead  us  to  consider  this  as  the  general  rule. 

Some  surgeons  have  remarked,  that,  acting  according  to  De- 
sault, the  operation  would  be  attended  with  considerable  danger, 
inasmuch  as,  in  dividing  the  rectum  to  four  or  five  inches  above 
the  anus,  we  run  the  risk  of  wounding  the  peritoneum.  By  at- 
tentively examining  the  relation  of  the  parts,  it  is  easy  to  prove 
that  these  fears  have  but  little  foundation.  In  fact,  there  are 
from  two  to  three  inches  from  the  anal  opening  to  the  most  ele- 
vated portion  of  the  bas-fond  of  the  bladder,  upon  which  the 
serous  membrane  is  reflected.  The  peritoneum  descends  still 
less  on  the  sides,  and  we  know  that  it  is  entirely  wanting  pos- 
teriorly. Besides,  the  cutaneous  opening  of  fistula?  is  ordina- 
rily on  a  plane  much  inferior  to  the  anus.  We  must  observe, 
that  if  the  rectum  be  perforated  above  the  pelvic  aponeurosis,  the 
abscess  would  form  in  the  pelvis,  and  that  by  this,  even  when 


314 


OF  THE  PELVIS  : 


the  inflammation  extends  towards  the  exterior,  we  may  conclude 
that  the  superior  opening  of  the  fistula  is  much  lower  than  the 
peritoneum. 

The  mucous  membrane  lining  the  rectum,  supple  and  elastic, 
is  united  to  the  muscular  coat  only  by  very  loose  cellular  tissue. 
That  which  is  designated  by  the  name  prolapsus  a?ii,  in  some 
cases,  really  depending  upon  invagination  of  the  intestine,  is, 
more  frequently,  merely  swelling  and  eversion.  We  may  imagine, 
when  this  occurs,  it  may  be  so  much  constricted  by  the  sphincter 
that  we  can  only  return  it  after  cutting  through  the  muscle, 
as  happened  to  Delpech.  Re-occurring  at  each  evacuation,  its 
relaxation  terminates  in  such  considerable  dilatation  of  the  anus 
that  nothing  can  remedy  it.  The  removal  of  radiating  folds, 
directed  from  the  anus  towards  Houston's  valve,  produced  very 
happy  results  to  Hey,  Dupuytren,  and  others,  by  the  constriction, 
and  new  adhesions  which  followed.  The  vascularity  and  elas- 
ticity of  the  submucous  cellular  tissue  cause  this  membrane, 
when  converted  into  a  state  of  cancer,  to  acquire  a  great  degree 
of  thickness,  so  much  so  that,  when  removed,  it  almost  appears 
that  the  other  tunics  of  the  rectum  have  been  cut  away,  when, 
in  fact,  they  have  never  been  touched. 

The  fleshy  tunic  of  the  rectum  is  almost  wholly  formed  of 
longitudinal  fibres,  which  predominate  as  far  as  the  prostate, 
and  of  annular  fibres,  gradually  increasing  in  number  from  this 
point  towards  the  skin,  where  they  form  that  which  I  have  termed 
internal  sphincter.  M.  Rigaud  considers  that  the  former  inferiorly 
traverse  the  levator  ani  and  Santorini's  muscle,  inclining  out- 
wards, to  be  ultimately  attached  at  the  inferior  opening  of  the 
pelvis,  becoming  a  dilator  of  the  intestine. 

The  hemorrhoidal  and  termination  of  the  inferior  mesen- 
teric arteries  ramify  between  the  fleshy  fibres  of  the  rectum, 
finally  lost  in  the  mucous  membrane.  These  branches  are  fre- 
quently very  large,  as  far  as  the  lower  portion  of  the  intestine. 
Being  chiefly  distributed  to  the  back  of  this  organ,  they  may  be 
divided  in  the  operation  for  fistula,  causing  alarming  hemor- 
rhage. 

The  hemorrhoidal  veins  are  very  large,  in  part  the  com- 
mencing branches  of  the  mesenteric,  and  possess  no  valves; 
when  inflamed,  they  speedily  transmit  the  inflammation  and  pus 
to  the  whole  abdominal  venous  system ;  whence  the  obscure  ac- 
cidents sometimes  succeeding  the  operation  for  fistula,  excision 
of  hemorrhoids,  and  all  operations  in  the  neighbourhood  of  the 
anus.  In  a  patient  who  died  in  this  manner  at  the  Hopital  de 
la  Faculte,  in  1825,  I  found  numerous  abscesses  in  the  viscera, 
and  in  1836  I  saw  a  similar  case. 

It  was  on  the  relations  of  these  veins  with  the  portal  system 
that  the  ancients  founded  their  ideas  relative  to  diseases  of  the 
liver.  Surrounding  the  anus,  they  form  a  plexus,  by  interlacing, 
very  frequently,  between  the  integuments  and  the  sphincter,  and 
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between  the  muscular  coat  and  mucous  membrane,  and,  some- 
times, produce  a  species  of  erectile  tissue,  which  is  the  organic 
cause  of  hemorrhoids. 

The  vascular  web  of  hemorrhoids  is  accompanied  by  so  many 
arteries,  derived  either  from  the  mesenteric,  or  internal  pudic, 
that  their  removal  is  frequently  followed  by  fatal  hemorrhage, 
where  proper  precautions  have  not  been  taken. 

Obliteration. — Infants  are  sometimes  born  with  malformation 
of  the  rectum,  simply  contracted  in  its  natural  opening,  as  in 
the  cases  reported  by  Roonbuysen  and  Boyer.  In  other  in- 
stances, it  is  obliterated  in  its  middle,  although  the  anus  exists, 
or  is  closed  by  a  membrane,  which  may  be  placed  at  various 
heights  in  the  intestine.  In  some  cases  there  are  no  traces  of 
the  anus,  the  skin  being  as  firm  and  thick  over  the  point 
usually  occupied  by  this  opening  as  elsewhere.  It  has  also  been 
found  obliterated  through  its  whole  extent.  I  have  seen  it  open 
into  the  urethra,  close  to  the  prostate,  in  the  bladder,  vagina, 
or  vulva  in  little  girls,  on  the  back  of  the  penis,  behind  the 
trunk,  across  a  vertebra,  in  the  labium,  or  rather  external,  form- 
ing artificial  anus.  It  was  this  latter  that  gave  rise  to  the  idea 
of  establishing  an  artificial  anus,  either  in  the  iliac  or  lumbar, 
or  even,  according  to  Bell,  at  the  expense  of  the  coecum,  in  the 
right  iliac  fossa ;  but  the  first  of  these  operations,  performed 
with  success  by  Pillore  de  Rouen  and  by  M.  Maitland,  had,  as 
well  as  the  others,  the  great  drawback  of  producing  stercoraceous 
fistula,  instead  of  a  true  anus,  for  want  of  the  sphincter,  which 
nothing  in  the  world  can  replace.  The  least  reflection  will 
suffice  to  show,  that  the  same  method  will  not  apply  to  all  kinds 
of  obliterations  of  the  anus. 

Such  are  the  numerous  parts  entering  into  the  composition 
of  the  perinaeum  in  man.  The  variations  in  thickness  and 
transverse  dimensions  which  they  present,  are  such,  that  Du- 
puytren,  in  twenty-three  subjects,  found  them  differ  between  the 
ischiatic  tuberosities  from  two  inches  to  three  and  a  half,  and 
between  the  neck  of  the  bladder  and  skin,  from  one  inch  some 
lines  to  four  inches.  I  have  compared  these  measurements  in 
forty  subjects,  with  the  same  results  as  to  thickness;  but  for 
the  separation  of  the  ischia,  they  were  from  one  inch  and  three 
quarters  to  four. 


SECTION  THIRD. 

SACRO-COCCYGEAL  REGION. 

A  continuation  of  that  of  the  loins,  the  sacral  region  termi- 
nates the  posterior  of  the  trunk.  Triangular,  like  the  bones, 
whence  it  derives  its  name,  limited,  superiorly,  by  the  lumbar 
concavity,  laterally  by  the  eminence  formed,  posteriorly,  by  the 
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iliac  crest,  it  terminates  by  the  apex  of  the  coccyx.  Trans- 
versely concave  superiorly,  it  is  convex  inferiorly.  In  its  exca- 
vation on  the  median  line,  we  meet  with  the  sacral  crest  and 
posterior  surface  of  the  coccyx.  Laterally,  it  terminates  below 
by  a  fissure,  conducting  into  the  anal  region,  and  which  is  limited 
by  the  os  coccygis  in  the  centre,  and  the  prominence  of  the  glu- 
teal muscles  externally. 

In  women,  who  have  contracted  the  habit  of  carrying  the 
head  and  pelvis  thrown  backwards,  the  total  curve  of  the  sacral 
region  is  ordinarily  augmented.  As  this  disposition  necessarily 
coincides  with  a  deeper  cavity  of  the  posterior  wall  of  the  pelvis, 
and,  consequently,  with  proportionate  contraction  of  the  sacro 
and  coccy-pubian  diameters,  it  is  necessary  to  examine  it  with 
attention,  when  we  would  ascertain  whether  the  pelvis  be  well  or 
ill  formed. 

The  ski?i9  whilst  it  offers  most  of  the  characteristics  of  that  of 
the  loins,  becomes  much  thinner  as  it  descends ;  and  over  the 
coccyx,  where  it  preserves  its  dense  and  compact  texture,  it  loses 
much  of  its  thickness. 

On  the  median  line,  the  subcutaneous  tissue  is  firmer,  as  it 
descends,  and,  finally,  unites  so  strongly  with  the  periosteum, 
or  the  fibrous  tissue  and  the  integuments,  that  the  skin  appears 
adherent  to  the  bones.  The  result  is,  that  the  skin  of  the 
sacrum  ulcerates  and  sloughs,  when  we  are  obliged  to  keep  a 
patient  long  on  his  back  ;  and  tumours  scarcely  ever  acquire 
any  great  size,  infiltrations  form  with  difficulty,  abscesses  are 
rare,  but  the  integuments,  once  ulcerated,  are  rapidly  destroyed. 

Here  the  aponeurosis  transforms  the  sacral  grooves  into 
sheaths.  Blending  with  the  supra-spinal  ligament  of  the  crest 
of  the  sacrum,  with  the  subcutaneous  layer,  as  well  as  perios- 
teum, in  the  inferior  portion  of  the  region,  it  seems  to  spread 
laterally,  to  give  origin  to  a  thin  fold,  covering  the  gluteal 
muscles,  which  we  shall  find  in  the  succeeding  region. 

Muscles. — The  origin  of  the  sacro-spinal,  enclosed  in  the  canal 
formed  by  the  aponeurosis  posteriorly,  and  the  posterior  surface 
of  the  sacrum  in  front,  offers  no  surgical  consideration.  A 
small  quantity  of  adipose  cellular  tissue  separates  it  from  the 
fibrous  wall  of  its  sheath,  as  in  the  lumbar  region.  Beneath, 
or  rather  on  the  sides  of  the  coccyx,  we  find  a  small  portion 
of  the  gluteus  maximus.  However,  as  the  osteo-fibrous  sheath 
is  only  a  continuation  of  that  of  the  loins,  abscess,  by  conges- 
tion, may  form  here,  and  it  may  receive  the  pus  from  all  the 
regions  of  the  abdomen,  since  a  cellular  tract  prolongs  it  into 
the  fascia  propria  of  the  flank,  passing  above  the  ilio-lumbar 
ligament. 

The  sacro-iliac  articulation,  when  inflamed,  also  discharges 
its  pus  here,  and  collections,  thus  manifested,  require  the  greatest 
attention.  A  young  man,  who  had  a  small  abscess  at  this  situ- 
ation, died  at  the  Hopital  St.  Antoine,  in  1829.    Caries  of  the 
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symphysis  and  cavity  of  the  sacrum  was  the  cause,  the  pus  having 
escaped  from  the  pelvis,  above  the  ilio-lumbar  ligament.  In  an 
adult,  who  died  at  the  Hopital  de  la  Pitie,  in  1831,  morbid  fluid, 
having  its  origin  in  the  dorsal  region,  proceeded,  by  the  same 
course,  to  point  beneath  the  coccyx. 

The  arteries,  furnished  by  the  posterior  branches  of  the 
gluteal,  ischiatic,  internal  pudic,  middle  and  lateral  sacral,  arrive 
by  the  posterior  sacral  foramina,  and  require  no  very  great  at- 
tention in  operations. 

The  veins,  lymphatics,  and  nerves,  distributed  like  the  arteries, 
are  still  less  important. 

The  skeleton  encloses  the  sacral  canal,  invested  by  a  prolon- 
gation of  the  spinal  membranes.  When  the  union  of  the  laminae 
presented  by  each  false  vertebra,  of  which  the  sacrum  is  origin- 
ally formed,  is,  from  any  cause,  prevented,  the  sacral  canal  is 
transformed  into  a  deep  gutter.  If  the  pouch,  which  is  then 
developed  at  the  expense  of  the  membranes  and  integuments, 
projects  outwards,  it  is  called  spina  bifida.  We  may  conceive 
from  this,  that  such  a  disease,  having  its  exciting  cause  in  the 
condition  of  the  marrow,  must  be  extremely  dangerous,  and 
lead  to  death,  immediately  air  is  permitted  to  enter. 

As  the  sacral  canal  never  completely  closes  inferiorly,  except 
by  means  of  the  sacro-coccygeal  ligament,  we  should  be  surprised 
that  the  spina  bifida  does  not,  in  preference,  escape  at  this 
point,  did  not  the  bony  fissure  become  more  and  more  narrow, 
the  smooth  surrounding  tissues  denser,  and  the  natural  curve  of 
the  bone  more  decided  towards  the  coccyx.  Once,  however,  I 
met  with  this  case.  The  child  was  a  week  old,  and  appeared 
otherwise  quite  well;  the  tumour  was  as  large  as  my  fist,  soft, 
fluctuating,  and  the  investing  skin  red,  and  tolerably  thick. 
We  caused  it  almost  entirely  to  disappear  by  compression, 
and  then  the  child  had  convulsions.  It  was  developed,  and  at- 
tached, by  a  large  pedicle,  to  the  posterior  surface  of  the  coccyx. 
We  may  say,  in  general,  that  the  spina  bifida  only  projects  exter- 
nally, on  account  of  the  incomplete  ossification  of  the  spinal 
canal,  whether  it  points  in  the  sacral  or  any  other  portion  of  the 
vertebral  column. 

In  the  adult,  the  sacral  canal  does  not  enclose  the  spinal 
marrow,  since  that  terminates  opposite  the  second  lumbar  ver- 
tebra. 

The  nervous  branches,  which  go  to  the  pelvic  plexus,  are  alone 
met  with  here.  As  this  receives,  also,  the  lumbo -sacral  nerve,  a 
transverse  division,  or  the  destruction  of  all  the  branches  con- 
tained in  the  sacrum,  is  not  always  succeeded  by  complete 
paraplegia.  These  nerves  are  completely  protected  by  the 
spinous  crest  and  sacral  lamellae,  longest  and  most  solid  su- 
periorly, by  the  mass  of  muscles,  aponeurosis,  and  also  by 
the  posterior  projections  of  the  iliac  bone,  also  largest  su- 
periorly. 
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With  regard  to  the  body  of  the  sacrum,  it  has  been  observed 
bifid  or  pierced,  so  that  the  rectum  formed  a  hernia  posteri- 
orly, the  tumour  being  mistaken  for  spina  bifida. 

Finally,  the  small  number  of  examples,  which  we  possess, 
of  the  sacrum  bifid  anteriorly,  and  of  the  vertebrae  similarly 
situated,  have  not  been  sufficiently  detailed  for  any  conclusion 
to  be  drawn.  I  shall,  therefore,  only  note  the  cause  of  a  new 
species  of  hernia,  which  may  ensue,  and  which  should  be  named 
sacral  hernia. 

At  birth,  and  during  several  years,  the  sacrum  is  very  narrow, 
in  comparison  with  what  it  ultimately  becomes.  It  is  upon  this 
peculiarity  that  depends  the  small  transverse  developement  of 
the  pelvis  in  children. 

The  coccyx  may  oppose  obstacles  during  parturition,  if  it 
rises  too  much  towards  the  arch  of  the  pubes,  or  when  soldered 
to  the  sacrum,  which  is  the  case  in  women  of  thirty-five  or 
forty,  before  they  become  mothers.  Otherwise,  its  mobility 
allows  of  its  being  pushed  back  by  pressure  on  its  pelvic  surface. 
In  man,  its  anchylosis  occurs  much  earlier.  Blows  on  the  seat 
may  produce  fracture ;  although  but  slightly  important  at  first 
sight,  this  fracture  is  frequently  followed  by  serious  consequences. 
The  inflammation  may  communicate  to  the  surrounding  parts, 
and,  as  I  have  seen,  produce  immense  abscesses  in  theperinasum, 
necrosis  of  the  bone,  &c.  The  rectum  and  muscles,  attached  to 
the  coccyx,  by  their  motion  render  consolidation  difficult.  The 
abscesses  resulting  from  disease  of  this  bone,  or  those  of  the 
sacrum,  are,  also,  remarkable  from  opening,  frequently,  on  the 
margin  of  the  anus  and  perinaeum,  where  they  cause  a  sinuous 
ulcer,  often  mistaken  for  fistula  of  the  intestine.  I  have  met 
with  several  examples;  one  in  the  case  of  a  boy  nineteen  years 
of  age.    Mr.  Hawkins,  also,  mentions  a  similar  case. 

A  pointed  instrument,  introduced  obliquely  outwards,  or  on 
the  sides  in  the  superior  half  of  the  region,  would  easily  penetrate 
the  sacro-iliac  articulation.  In  consequence  of  the  exact  cor- 
respondence of  the  posterior  with  the  anterior  sacral  foramina, 
it  might  traverse  from  behind  forwards,  and  wound  the  organs 
contained  within  the  pelvis,  as  Beclard  has  observed ;  and  the  pus 
from  the  pelvis  burrow  beneath  the  aponeurosis,  and  that  of 
the  exterior  enter  the  pelvis.  By  this  opening,  the  spinal  canal, 
also,  may  be  entered  on  either  side. 

A  large  and  strong  man,  who  died  suddenly  at  the  Hopital 
de  la  Faculte,  in  1824,  with  caries  of  the  sacrum  and  abscess, 
had  the  cellular  adipose  tissue  of  the  spinal  canal  infiltrated  by 
serous  and  blackish  pus,  as  far  as  the  dorsal  region ;  but  the 
fibrous  sheath  of  the  marrow  was  untouched.  In  another,  who 
died  at  Tours  from  ulcer  and  caries,  succeeding  typhus  fever, 
the  dura  mater  having  opened  had  allowed  pus  to  enter  as  far 
as  the  twelfth  dorsal  vertebra.  M.  Blandin,  also,  mentions  two 
cases,  where  the  ulceration  had  opened  the  arachnoid  and  caused 
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death.  M.  Gerdy,  who  appears  to  question  the  probability  of 
these  results,  had,  no  doubt,  forgotten  that  the  dura  mater 
descends  as  far  as  the  middle  of  the  sacrum,  and  that  the  arach- 
noid completely  invests  the  interior. 

SECTION  FOURTH. 

GLUTEAL  REGION. 

Comprising  the  union  of  those  parts  reposing  on  the  lateral 
portion  of  the  pelvis,  limited,  posteriorly,  by  the  sacro-coccygeal, 
anteriorly  by  the  pubic  region,  superiorly  by  the  crest  of  the 
ilium,  and  below  by  the  thigh,  this  region,  rounded  and  very 
convex,  presents  several  bony  prominences,  which  may  be  felt 
beneath  the  skin. 

Thicker  superiorly  and  posteriorly  than  below,  the  skin 
is  everywhere  extensible,  soft,  and  supple.  Thus,  tumours 
developed  beneath  may  acquire  a  great  size,  without  necessarily 
disorganizing  it.  It  encloses  large  sebaceous  follicles  deeply 
seated,  and,  also,  numerous  areolae.  Thus,  furuncula  and  an- 
thrax, very  frequently  occur  here,  and  are,  at  the  same  time, 
very  painful. 

The  subcutaneous  layer  is  always  formed  of  lamellae,  and 
filaments  interlaced  with  vascular  and  nervous  branches.  As  it 
encloses  adipose  cellules,  its  thickness  varies  considerably,  and 
in  its  turn  causes  great  variation  in  the  size  of  the  buttocks. 
Constituting  an  enormous  mass  in  some  of  the  African  women, 
the  Boschiman  tribe  in  particular,  it  rarely  exceeds  an  inch  in 
other  people.  Its  softness,  and  the  abundance  of  the  element 
composing  it,  cause  phlegmon  and  abscesses  to  form  frequently, 
and  with  the  greatest  rapidity,  under  the  integuments  of  the 
nates.  As  it  is  only  a  portion  of  the  general  superficial  fascia, 
and  continuous  with  the  ischio-rectal  cellular  mass,  as  well  as 
with  that  of  the  thigh  in  general,  and  perinaeum,  pus  and  other 
fluids  secreted  here  should  be  promptly  evacuated,  if  we  would 
not  have  the  matter  burrow  towards  these  points.  On  the  tuber 
ischii,  it  is  confounded  with  the  fibrous  fold,  giving  rise  to  a  bursa 
mucosa,  which  does  not  always  exist.  It  does  the  same  on  the 
external  surface  of  the  trochanter  major.  These  subcutaneous 
cavities  are  the  cause  of  the  formation  of  hematic  or  sanguineous 
tumours,  which  I  have  frequently  met  with.  Not  being  of  a 
compact  texture,  it  allows  the  skin  to  be  considerably  stretched 
in  recent  wounds,  and  union  by  first  intention,  although  there 
may  have  been  great  loss  of  substance.  In  the  removal  of 
tumours  of  this  region,  it  is  not  absolutely  necessary  to  preserve 
much  of  the  integuments. 

The  aponeurosis,  properly  speaking,  only  exists  in  front  of  the 
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gluteus  maximus.  At  this  point  it  soon  splits,  anteriorly,  to 
form  a  sheath  for  the  tensor  vaginas  femoris  muscle.  Posteriorly, 
it  also  divides  to  envelope  the  gluteus  maximus.  Hence,  this 
latter  muscle  is  sustained  by  two  layers,  scarcely  fibrous,  whilst 
the  greatest  part  of  the  medius  is  invested  by  a  kind  of  sac, 
half  fibrous,  and  half  osseous,  and  abscesses  formed  beneath  the 
integuments,  being  limited  by  no  deep-seated  solid  parts,  easily 
burrow  and  penetrate  among  the  fibres  of  the  former,  whilst 
on  the  latter  they  are  forced  to  point  towards  the  skin.  The 
three  gluteal  muscles  give  the  part  its  form,  constituting  the 
fleshy  mass  filling  the  external  iliac  fossae. 

The  gluteus  maximus,  or  most  superficial,  being  attached  to 
the  most  remote  portion  of  the  iliac  crest,  to  the  border  of  the 
sacrum  and  coccyx,  on  the  one  hand,  and  to  the  posterior  edge 
of  the  femur,  beneath  the  trochanter  major,  on  the  other,  acts, 
during  the  vertical  position,  by  drawing  the  back  of  the  pelvis 
downwards,  thus  maintaining  the  equilibrium  by  becoming  an 
extensor  of  the  trunk.  It  also  extends  the  thigh,  and  directs 
the  knee  and  toes  outwards.  The  bursa  mucosa,  mostly  situated 
on  the  femoral  surface  of  its  tendon,  although  deeply  seated,  is 
subject  to  all  diseases  proper  to  cysts  of  this  character.  I  have 
observed  in  it  concretions,  termed  cartilaginous,  similar  to  those 
often  met  with  in  the  wrist. 

The  gluteus  medius  more  particularly  fills  the  external  iliac 
fossa.  Directed  obliquely  outwards  and  backwards,  it  tends 
specially  to  adduct  the  limb,  and,  also,  to  incline  the  pelvis  to 
its  side.  Thus,  in  fractures  of  the  ilium  and  body  of  the  femur, 
it  may  become  the  cause  of  displacement,  and  in  dislocations  of 
the  femur  upon  the  ilium,  it  assists  in  drawing  the  bone  upwards 
towards  the  crest. 

The  gluteus  minimus,  being  attached  lower  in  the  iliac  fossa 
than  the  maximus,  more  firmly  supports  the  ilio-femoral  articula- 
tion, upon  which  it  lies;  but,  inserted,  on  the  other  hand,  at  the 
upper  border  of  the  trochanter  major,  it  assists  the  preceding. 
In  external  and  superior  dislocations,  it  immediately  covers  the 
head  of  the  femur,  and  is  one  of  the  principal  agents  in  shorten- 
ing, when  there  is  fracture  of  the  neck  of  the  thigh  bone.  Its 
disposition,  resembling  that  of  the  temporal,  gives  it  great  power, 
by  multiplying  its  points  of  attachment,  and  the  number  of  its 
fibres. 

The  supple,  lamellous,  and,  sometimes,  adipose  cellular  tissue 
separating  these  muscles,  is  continuous  with  that  of  the  pelvis 
by  the  great  sciatic  notch,  and,  also,  with  that  of  the  back  of  the 
thigh.  Consequently,  subperitoneal  inflammation  may  be  trans- 
mitted by  continuity  to  the  haunches,  and  morbid  secretions, 
accumulated  in  the  deep  cellular  layer  of  the  abdomen,  easily 
spread  among  them,  to  form  abscesses  by  congestion,  in  the 
same  manner  that  they  pass  from  this  latter  point  without 
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difficulty,  beneath  the  ischium,  and  even  in  front  of  the  neck  of 
the  femur,  to  arrive  at  the  groin.  These  intermuscular  layers, 
however,  are  rarely  the  primitive  seat  of  inflammations. 

The  pyramidalis,  internal  and  external  obturators,  and  the  two 
gemelli,  attached  on  the  one  part  to  the  pelvis,  terminate,  on  the 
other,  in  the  digital  fossa  of  the  femur.  The  first  emerging  from 
the  great  sciatic  notch,  the  second  and  third  embracing  the 
neck  of  the  ischium,  one  above  the  ischiatic  spine,  the  other 
below  the  cotyloid  cavity,  pass  transversely  towards  the  tro- 
chanter, and  are  rotators  of  the  toes  outwards.  The  two  last, 
inserted  above  and  below  the  lesser  sciatic  notch,  receive 
between  them,  on  their  posterior  surface,  the  obturator  internus, 
with  which  they  are  blended,  so  that  their  action  on  the  femur 
is  nearly  similar.  Lastly,  the  quadratics  femoris,  extending  from 
the  tuber  ischii  to  the  posterior  border  of  the  trochanter,  is 
equally  a  rotator  outwards,  and  terminates  the  series  of  small 
muscles,  applied  on  the  posterior  surface  of  the  ilio-femoral 
articulation. 

Arteries. — The  gluteal,  the  largest  and  only  one  belonging, 
properly,  to  this  region,  leaves  the  pelvis  by  the  superior  and 
posterior  part  of  the  great  sciatic  notch,  between  the  pyramidalis 
and  gluteus  minimus  muscles,  and  immediately  divides,  forming 
a  kind  of  plexus,  covered  by  the  deep  surface  of  the  gluteus 
maximus,  and  behind  the  medius ;  so  that,  to  secure  the  trunk, 
we  must  search  for  it  in  the  notch  itself.  With  regard  to  its 
branches,  one  of  the  principal  runs,  between  the  great  and  small 
glutei  to  the  anterior  iliac  spine,  following  the  curved  origin  of 
the  latter  muscle.  A  second  mounts  in  the  fibres  of  the  former, 
and,  also,  curves,  to  form  an  arch  corresponding  to  the  iliac 
crest.  Finally,  a  third,  commonly  the  largest,  turns  backwards, 
over  the  origins  of  the  sacro-sciatic  ligaments. 

It  is  useless  to  observe  that  these  branches  furnish  others  of 
less  importance,  which  ramify  among  the  fleshy  fibres,  and  that 
they  anastomose,  superiorly,  with  the  circumflexa  ilii,  lumbar, 
and  ilio-lumbar  arteries,  in  front  with  the  external  circumflex, 
from  the  femoral,  and,  inferiorly  and  posteriorly,  with  the  ischia- 
tic, and  some  branches  of  the  internal  pudic,  &c. 

The  depth  at  which  the  trunk  of  this  artery  is  placed,  in  a 
great  measure,  prevents  the  application  of  a  ligature  in  aneu- 
risms of  either  of  its  branches.  Therefore,  Messrs.  Stevenson 
and  Atkinson  advise  the  ligature  of  the  internal  iliac  itself,  in 
these  instances.  But  when,  as  in  the  examples  mentioned  by 
Theden,  the  artery  be  accidentally  wounded,  we  should  endea- 
vour to  expose,  and  either  tie  or  compress  it,  as  done  by  J. 
Bell,  where  one  of  the  largest  branches  had  been  divided. 

It  is  exceedingly  difficult,  under  these  circumstances,  to  esta- 
blish rules,  and,  therefore,  the  surgeon  must  depend  upon  his 
own  knowledge;  more  especially  as  in  the  case  cited  by  Mr.  Owen 
the  aneurism  occupying  the  ischiatic  artery  had  been  mistaken 
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for  injury  of  the  gluteal.  M.  Ruyer,  also,  has  a  preparation 
showing  the  same  liability  to  mistake. 

The  ischiatic,  also  arising  from  the  internal  iliac,  equally 
leaves  the  pelvis  through  the  greater  sciatic  foramen,  but  be- 
tween the  pyramidalis  and  superior  gemellus  muscles,  much 
closer  to  the  posterior  sacro-sciatic  ligament.  It  there  lies,  at 
first,  on  the  inner  side  of  the  pudic,  but  soon  crosses  its  posterior 
surface  to  become  external.  Descending  towards  the  ischio  tro- 
chanteric notch,  it  crosses  the  gemelli,  obturator  and  quadratus 
muscles.  Covered  by  the  gluteus  maximus,  it  only  gives  off 
three  branches  of  any  importance  in  this  region ;  one  following 
the  external  surface  of  the  gemelli  and  internal  obturator,  to  anasto- 
mose with  the  gluteal  and  anterior  circumflex,  on  the  great 
trochanter ;  another  winding  over  the  tuberosity  of  the  ischium, 
to  terminate  in  the  perinaeum,  and  external  genital  organs ;  the 
third,  a  continuation  of  the  trunk,  sometimes  replacing  the 
femoral,  descends  to  the  thigh,  between  the  gluteus  maximus, 
biceps  and  adductor  magnus  muscles.  If  one  of  these  should  be 
of  sufficient  size  to  produce  alarming  hemorrhage  when  divided, 
we  may  easily  compress  the  trunk,  in  its  passage  behind  the 
lesser  sacro-sciatic  ligament,  by  proceeding  according  to  the 
same  method,  as  already  indicated  for  the  internal  pudic,  in  the 
article  on  the  perinaeum.  In  large,  fat  individuals,  however,  we 
must  not  reckon  too  much  upon  this. 

Emerging  from  the  cavity,  the  internal  pudic  places  itself  im- 
mediately upon  the  anterior  sacro-sciatic  ligament,  close  to  its 
attachment  at  the  spine  of  the  ischium.  It  there  lies  in  the 
summit  of  a  triangle,  formed  by  the  external  border  of  the  great 
sacro-sciatic  ligament  and  the  pyramidalis  muscle,  covered  only 
by  the  gluteus  maximus,  and  in  such  a  manner  that,  during  the 
relaxation  of  this  muscle,  it  is  possible  to  obliterate  the  vessel 
for  a  moment.  We  may,  also,  easily  expose  and  tie  it  in  this 
situation,  when  we  cannot  secure  its  principal  branch  in  the 
perinaeum,  should  it  be  wounded. 

Re-entering  the  pelvis  by  the  lesser  sciatic  notch,  it  remains 
in  front  of  the  falciform  process  of  the  great  ligament,  which 
converts  this  notch  into  a  foramen.  It  then  belongs  to  the 
perinaeum,  where  we  have  already  studied  it.  There  is,  conse- 
quently, no  branch  of  any  importance  derived  from  this  vessel, 
in  its  passage  through  the  gluteal  region,  neither  are  its  anas- 
tomoses, in  that  situation,  of  any  consequence.  The  ischiatic, 
however,  sometimes  arises  from  it,  between  the  two  ligaments. 
I  have  recently  seen  a  very  fine  example  of  this. 

The  veins,  filled  with  valves,  are  much  larger  and  more  nume- 
rous than  the  arteries,  since  each  of  the  latter  is,  in  general, 
accompanied  by  two  veins,  which  are  in  immediate  contact  and 
firmly  attached  to  it. 

Thus,  injection  thrown  into  the  pelvic  veins  has  difficulty  in 
reaching  them.  They  are  scarcely  of  any  importance  in  surgery. 
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As  in  all  other  parts  of  the  foody,  the  lymphatics  are  arranged  in 
two  planes.  One,  superficial  or  subcutaneous,  passes  to  the  groin ; 
the  other  accompanies  the  blood  vessels,  and  enters  the  pelvis ; 
whence  diseases  of  the  skin  and  subcutaneous  tissue  produce 
swelling  of  the  inguinal  glands ;  whilst  abscesses,  inflammation, 
and  other  diseases,  if  deeply  seated,  re-act  rather  on  the  organs 
contained  in  the  pelvis.  It  should  be  known,  also,  that  we 
sometimes  find  one  or  more  glands  near  the  principal  vessels ; 
but  they  are  by  no  means  regular,  whether  as  to  number,  size, 
or  position. 

The  gluteal^  lesser  sciatic,  and  internal  pudic  nerves,  distributed 
like  the  arteries,  require  no  further  comment,  with  relation  to 
surgery,  than  that  they  should  be  avoided  in  tying  the  vessels, 
after  amputation  at  the  hip  joint. 

The  great  sciatic,  accompanied  by  the  internal  pudic  artery, 
leaves  the  pelvis  between  the  pyramidalis  and  superior  gemellus 
muscles.  It  at  first  lies  external  to  the  artery,  but  subsequently 
leaves  it  as  it  descends,  remaining  without  the  ischium,  whilst 
the  vessel  is  directed  inwards ;  the  gluteus  maximus  covers  it  to 
below  the  ischio  trochanteric  fossa,  where  it  arrives,  after  having 
crossed  the  gemelli,  obturator  and  quadratus  muscles.  Con- 
sidered as  the  seat  of  disease  in  neuralgia  sciatica,  its  size  and 
distribution  sufficiently  account  for  the  violent  pains  which  often 
characterise  this  affection.  It  is  so  placed  that  compression 
between  the  great  trochanter  and  coccyx,  or  ischium,  may  sus- 
pend its  functions  for  the  moment.  Thus  we  quickly  experience 
a  sensation  of  cold,  pricking,  and  numbness  in  the  corresponding- 
limb,  when  we  sit,  for  any  length  of  time,  with  the  weight  of  the 
body  resting  upon  one  haunch. 

The  skeleton  is  composed  of  the  ilium,  the  tuberosity  of  the 
ischium,  and  the  sacro-sciatic  ligaments. 

As  the  first  of  these  bones  is  inclined  downwards,  its  crest 
causes  instruments  to  slide  over  its  external  surface.  Very  thin 
in  its  centre  a  ball,  sword,  or  any  pointed  instrument  may  thus 
penetrate  into  the  pelvis.  Being  large,  badly  sustained,  it  is 
easily  and  frequently  fractured,  although  thickly  padded  by 
muscles.  The  ischium  is  capable  of  fracture,  notwithstanding 
its  strength  and  thickness.  This,  however,  but  rarely  occurs,  as 
its  position  shelters  it  from  external  violence.  As  these  two 
bones  support  the  weight  of  the  body  in  the  sitting  posture,  and 
incline  towards  each  other,  this  disposition  favours  transverse 
contraction  of  the  perinseal  openjng  in  mollities  ossium  or  rachites. 
Their  inward  inclination  may  be  equal  or  unequal,  according 
to  the  degree  of  pressure  exercised  upon  them  individually,  or 
the  extent  of  disease. 

The  ischium  is  so  united  to  the  sacrum  and  coccyx,  by  means 
of  the  sacro-sciatic  ligaments,  that  one  running  from  the  sacral 
margin  towards  the  sciatic  spine  divides  into  two  the  foramen 
circumscribed  by  the  other,  and  that  the  latter  extends  from  the 
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same  border,  or  from  the  posterior  superior  spinous  process  of 
the  ilium,  to  the  internal  lip  of  the  tuberosity  of  the  ischium.  Of 
these  two  openings,  the  superior,  oval,  larger,  gives  passage,  in 
the  middle,  to  the  pyramidalis  muscle ;  the  gluteal  nerves  and 
vessels,  superiorly ;  the  large  and  small  sciatic  nerves  and  vessels, 
the  internal  pudic  artery,  veins,  and  nerve,  inferiorly.  At  their 
exit  from  the  pelvis,  all  these  parts  are  covered  by  a  fibrous 
membrane,  which  is  only  an  expansion  of  the  external  superior 
margin  of  the  great  sacro-sciatic  ligament,  soon  terminating  in  the 
cellular  tissue ;  and  which,  in  a  very  especial  manner,  strengthens 
the  posterior  portion  of  the  great  sciatic  notch,  naturally  more 
feeble  in  this  situation.  Nevertheless,  the  viscera  escape 
through  here  in  ischiocele,  because  the  arch  of  the  pelvic  aponeu- 
rosis, completely  filled,  posteriorly  and  inferiorly,  by  the  sacral 
plexus  and  pyramidal  muscle,  does  not  leave  any  other  space 
free.  No  one  is  now  ignorant  of  the  relation  of  the  displaced 
parts  in  ischiatic  hernia,  or  the  course  which  they  pursue  to  the 
margin  of  the  anus. 

Having  traversed  the  notch  above  or  below  the  pyramidal 
muscle,  they  are  enveloped  by  peritoneum,  fascia  propria,  and 
the  fibrous  expansion  just  mentioned.  The  great  sciatic  nerve, 
and  the  gluteus  maximus  muscle  and  vessels,  are  pushed  back- 
wards and  inwards.  The  pudic  vessels  and  nerve  remain  ex- 
ternal. The  hernia  slides  between  the  gluteus  maximus  and 
the  posterior  surface  of  the  great  sciatic  ligament,  descending 
in  the  ischio-rectal  excavation,  between  the  coccyx  and  ischium. 
To  the  preceding  investments  we  must  add  a  layer,  detached 
from  the  posterior  sciatic  ligament,  to  pass  to  the  superficial  sur- 
face of  the  gluteus  maximus;  a  second  layer,  furnished  by  the 
subcutaneous  tissue  ;  lastly,  common  integument.  We  may,  also, 
comprehend  that,  instead  of  arriving  at  the  perinseum,  this 
tumour  may  as  well,  and  even  more  easily,  pass  directly  through 
the  ischio-trochanteric  notch,  and  arrive  at  the  posterior  surface 
of  the  thigh ;  but,  as  Dr.  John  is  the  only  one  who  has  ever  ex- 
amined this  disease  in  the  dead  body,  and  as  Sir  A.  Cooper,  who 
relates  these  facts,  gives  no  details  of  the  relative  position  of  the 
parts,  we  must  wait  for  other  observations  before  enlarging  upon 
the  subject. 

The  other,  or  inferior  opening,  much  smaller,  is  triangular, 
and  filled  by  the  internal' obturator  musie,  as  well  as  the  pudic 
nerve  and  vessels,  running  to  the  internal  surface  of  the  tube- 
rosity of  the  ischium,  &c.  We  must  remark,  that  the  spine  of 
the  ischium,  to  which  one  of  these  ligaments  is  attached,  some- 
times protrudes  inwards,  into  the  true  pelvis,  contracting  one  of 
its  diameters. 

The  articulation  of  the  ilium  with  the  sacrum  is  so  effected, 
that,  in  the  natural  condition,  all  motion  is  prevented.  The 
mass  of  yellow  fibrous  tissue,  constituting  the  posterior  sacro-iliac 
ligament,  is  intimately  united  to  the  bony  surfaces;  but,  during 
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pregnancy,  all  the  fibrous  parts  surrounding  this  articulation  im- 
bibe so  much  fluid,  that  its  mobility  becomes  sufficiently  manifest, 
in  some  females,  at  the  approach  of  labour,  to  render  progression 
difficult,  even  dangerous.  Chaussier  and  Beclard  have  seen 
this  separation  carried  sufficiently  far  to  allow  of  the  thumb 
being  placed  between  the  pubes.  I  have,  myself,  seen  two  ex- 
amples, and  I  knew  one  woman  who  was  in  this  condition  at 
every  pregnancy,  after  the  fifth  month.  Ramollissement  of  the 
posterior  symphyses  of  the  pelvis  assists  materially,  when  we 
are  obliged  to  divide  the  pubes.  It  would,  otherwise,  be  im- 
possible to  separate  the  bones,  beyond  some  lines,  without  strain- 
ing or  tearing  the  anterior  sacro-iliac  expansion ;  whilst  its 
existence  admits  of  nearly  an  inch  of  space  in  front,  without 
danger. 

We  should  observe  that,  in  this  case,  as  in  all  those  where  the 
inflammation  and  pus  penetrate  from  the  pelvis,  between  the 
articulating  surfaces  of  the  sacrum  and  ilium,  caries  and  necrosis 
speedily  follow ;  a  peculiarity  depending  partly  on  the  articulat- 
ing cartilage  adhering  completely  to  the  sacrum,  whilst  the 
ilium  is  entirely  deprived  of  it,  instead  of  being  covered  merely 
by  a  very  thin  layer,  as  described  by  some  writers. 

Not  only  does  this  articulation  soften  and  become  relaxed  in 
pregnant  women,  but  occasionally,  also,  in  infants.  This  phe- 
nomenon then  constitutes  a  serious  disease,  in  which  we  see  the 
corresponding  limb  elongate  or  shorten  several  inches,  from  the 
yielding  of  one  of  the  haunches ;  an  alfection  which,  without 
being  very  common,  is  by  no  means  rare.  L'Heritier  has  pub- 
lished one  curious  case,  and  M.  Guersent  has  informed  me  of 
two.  It  is  almost  useless  to  observe,  that  this  has  often  been  mis- 
taken for  a  disease,  termed  spontaneous  luxation  of  the  femur. 

If  it  be  true  that  the  strength  of  the  sacro-iliac  ligaments 
renders  luxation  of  the  sacrum  on  the  ilium,  or  the  ilium  on 
the  sacrum,  difficult,  we  must,  also,  admit,  that  the  articulation 
of  the  first,  and  its  relations  with  the  organs,  transmitting  the 
weight  of  the  body,  are  extremely  favourable  to  this  displace- 
ment. Taken  transversely  behind,  and  near  its  base,  it  is  larger 
towards  its  anterior  surface,  and  forms  an  angle,  tending  to  sepa- 
rate the  ossa  ilii  from  before  backwards,  at  the  same  time  that 
it  forms  another  vertically,  tending  to  prolong  them  from  above 
downwards ;  consequently  it  falls  upon  the  feet.  It  is  so  disposed 
that  the  vertebral  column  projects  it  forwards.  It  is,  therefore, 
incorrect  to  say,  that  here  their  surfaces  are  so  wedged  as  to  offer 
the  utmost  resistance  to  luxation.  On  the  contrary,  we  must 
be  surprised  that  this  does  not  occur  more  frequently.  That  of 
the  ilium  is,  in  reality,  almost  impossible  from  behind  forwards ; 
but,  in  the  vertical  direction,  we  possess  numerous  examples. 
The  sacrum  is  better  disposed  than  the  ilium  to  resist  force, 
directed  from  the  centre  to  the  circumference,  whilst  the  ossa  ilii, 
-on  the  contrary,  more  efficaciously  resist  external  violence. 
y  3 
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CAVITY  OF  THE  PELVIS. 


SECTION  FIRST. 

SOFT  PARTS. 

A  kind  of  cul-de-sac  terminating  the  abdomen,  of  which  it 
forms  the  floor,  about  four  lines  deep,  the  cavity  of  the  pelvis 
presents,  superiorly,  the  form  of  a  triangle,  having  its  base  ante- 
riorly very  much  inclined  downwards  and  forwards.  Invested 
by  a  complicated  aponeurosis,  it  encloses  the  bladder,  rectum, 
and  several  other  parts. 

Peritoneum. — This  membrane  envelopes  the  rectum,  forming, 
posteriorly,  a  fold  much  longer  superiorly  than  inferiorly.  Re- 
flected laterally,  to  invest  the  excavation,  it  adheres  but  loosely 
to  the  subjacent  organs.  Inferiorly,  over  the  sides  of  the 
bladder,  the  peritoneum  forms  two  half  circles,  termed  poste- 
rior vesical  ligaments,  circumscribing  the  entrance  of  a  deep 
excavation,  prolonged  more  or  less  downwards,  between  the 
bladder  and  rectum,  which  I  have  called  recto-vesical.  Its  sum- 
mit is  attached  to  the  base  of  the  prostate,  by  the  prostato-peri- 
toneal  aponeurosis  of  M.  Denonvilliers,  and  the  small  intestine 
is  sometimes  so  much  implicated  as  to  be  completely  con- 
stricted. 

The  peritoneum  adheres  more  to  the  posterior  and  superior 
portion  of  the  bladder  than  its  sides.  In  fact,  it  presents 
the  same  characters  in  the  pelvic  excavation  as  in  the  rest  of 
the  abdomen. 

The  cellular  tissue,  or  fascia  propria,  forms  a  sheath  for  all  the 
vessels,  nerves,  and  to  the  ureters.  It  interposes  between  the 
peritoneum  and  bladder,  where  it  constitutes  the  external  ner- 
vous tunic  of  the  ancients.  It  does  the  same  over  the  rectum, 
envelopes  the  lymphatic  glands,  is  separated  from  the  pelvic 
aponeurosis  by  large  and  soft  fatty  vesicles,  and  extends  every- 
where, in  a  word,  between  the  walls  of  the  pelvis  and  the 
organs  contained  within  this  cavity,  between  these  organs  and 
the  serous  membrane  of  the  abdomen ;  merely  being  the  pelvic 
portion  of  the  general  layer  investing  the  peritoneum  through 
its  whole  extent.  Very  loose  over  the  sides,  and  in  front,  it 
favours  phlegmonous  inflammation,  the  products  of  which  it 
transports  with  the  greatest  facility  from  one  point  to  another. 

Over  the  anterior  surface  of  the  sacrum,  this  layer  becomes 
blended  with  the  periosteum,  and  termination  of  the  pelvic 
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aponeurosis.  It  thickens,  &c.  in  consequence  of  chronic,  dis- 
eases of  the  pe  itoneum,  and  allows  pus  to  burrow  from  the 
lumbar  and  iliac  regions  into  the  pelvis.  Finally,  it  transmits 
the  serum  effused  beneath  the  peritoneum  to  the  deep-seated 
parts  of  the  lower  extremities. 

Pelvic  fascia. — The  aponeurosis  of  which  we  had  but  vague 
notions  before  the  time  of  M.  J.  Cloquet,  described  several  times 
since  with  great  minuteness,  especially  by  M.  Carcassone,  and  still 
better  by  M.  Bouvier,  is  fixed,  superiority,  to  the  circumference 
of  the  abdominal  boundary  of  the  pelvis,  where  it  is  continuous 
with  the  fascia  iliaca,  but  separated  from  it  by  a  kind  of  trans- 
verse fibrous  ribbon,  flattened  on  the  circumference  of  the 
excavation.  That  of  one  side  is  separated  from  that  of  the 
other  merely  by  an  interval  of  about  half  an  inch,  behind  the 
symphysis  pubis.  Posteriorly,  its  two  halves,  divided  by  the 
middle  portion  of  the  sacrum,  terminate  at  the  sacro-iliac  arti- 
culation. In  front  its  fibres  descend  over  the  neck  of  the 
bladder  and  prostate,  to  form  the  anterior  vesical  ligaments, 
between  which  we  observe  a  small  excavation,  filled  with  fat, 
which  gives  passage  to  the  dorsal  veins  of  the  penis.  There 
are  some  more  openings  external  to  these  ligaments,  equally 
filled  with  fat  and  small  veins. 

Subpubic  canal. — Still  more  externally  the  fascia  pelvica  is 
attached  to  the  everted  fibrous  arch  of  the  subpubic  foramen. 
The  resulting  foramen,  which  is  traversed  by  the  obturator 
vessels  and  nerves,  is  only  the  pelvic  orifice  of  a  canal,  which 
opens  among  the  deep  muscles  of  the  thigh,  and  by  which 
the  viscera  may  escape,  producing  hernia.  It  is,  however,  too 
small  for  these  displacements  to  occur  easily,  since  it  scarcely 
admits  of  the  extremity  of  the  little  finger.  From  these 
various  points  of  attachment,  the  pelvic  aponeurosis  descends 
obliquely  inwards,  and  forms  an  inclined  plane,  looking  up- 
wards and  backwards.  Its  fibres  unite  by  converging  to  a 
very  strong  band,  extended  from  the  spine  of  the  ischium 
to  the  posterior  surface  of  the  pubes,  external  to  the  anterior 
vesical  ligaments.  From  this  point,  the  fascia  ascends  over  the 
sides  of  the  rectum  and  bladder.  Its  first  portion  is  applied 
over  the  levator  ani  muscle  anteriorly,  and  over  the  internal 
obturator  externally ;  so  that  it  may  there  be  called  a  process 
of  the  obturator  fascia.  The  second,  raised  over  the  side  of  the 
intestine  and  bladder,  constitutes  the  recto-vesical  aponeurosis. 
Its  strength  is  much  less  than  that  of  the  former.  The  band 
upon  which  these  two  folds  unite,  and  which  may  be  named 
ischio-pubian,  corresponds  to  the  superior  border  of  the  two 
aponeurotic  layers  of  the  anal  region,  forming  the  bottom  of 
a  fissure  or  excavation,  deeper  posteriorly  than  in  front,  repre- 
senting in  the  pelvis  the  ischiorectal  excavation  of  the  peri- 
naeum.  It  resembles  a  sort  of  central  cord,  on  which  four 
fibrous  layers  appear  to  abut. 
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A  third  portion  of  the  fascia  pelvica  binds  down  the  pyra- 
midalis  muscle,  attached  to  the  sides  of  the  sacrum,  and  also 
the  coccyx,  on  one  hand,  in  front  of  the  greater  notch,  and  the 
ischiatic  spine  on  the  other.  This  fold  superiorly  forms  an  inversed 
arch,  similar  to  that  in  the  subpubic  canal,  converted  into  a 
foramen  by  the  great  sciatic  notch  of  the  ilium,  and  through 
which  pass  the  nerves  from  the  sciatic  plexus,  the  gluteal, 
internal  pudic,  and  ischiatic  vessels,  representing  an  oblique 
plane,  facing  that  of  the  obturator  process.  On  the  opposite  side  it 
unites  with  that  of  the  corresponding  obturator,  on  the  internal 
surface  of  the  ischium,  at  the  spot  corresponding  to  the  bottom 
of  the  ischio-pubian  fossa.  Between  it  and  its  fellow,  there  is, 
in  front  of  the  sacrum,  a  triangular  space,  having  its  base  supe- 
riorly, and  separated  from  the  rectum  by  cellular  tissue  and 
fat,  or  on  which  reposes  the  meso-rectum.  Below,  from  the 
ischiatic  spine  to  the  front  of  the  coccyx,  this  layer  is  only 
separated  from  the  posterior  portion  of  the  recto-vesical  fold  by 
a  fissure,  which,  oblique  from  before  backwards,  and  without 
inwards,  re-unites  the  ischio-pubian  and  sacral  fissures. 

Supposing  the  rectum  and  bladder  to  be  raised,  the  aponeu- 
rosis of  the  pelvis  presents  a  lozenge-shaped  surface,  having  one 
angle  on  the  coccyx,  a  second  behind  the  pubes,  and  the  two 
others  on  the  internal  surfaces  of  the  ischiatic  spines.  Its  four 
layers,  that  is,  the  two  folds  of  the  pyramidalis,  and  those  of 
the  obturator,  really  present  four  triangles,  having  their  blunt 
apices  directed  downwards ;  the  two  anterior  being  the  largest, 
in  consequence  of  the  inelasticity  of  the  portion  of  the  sacrum 
upon  which  the  posterior  lie.  They  thus  form  four  inclined 
planes,  looking  in  opposite  directions,  and  which  are  important 
in  females  during  accouchement.  From  this  arrangement,  we 
see,  that  the  floor  of  the  abdomen  is  much  less  strong  and 
resistant  in  the  parts  invested  by  the  recto-vesical  aponeurosis, 
than  in  the  circumference  of  the  pelvic  cavity ;  and  that  the 
weakest  point  of  all  is  that  which  separates  the  neck  of  the 
bladder  from  the  rectum.  It  is  also  there  that  it  is  proposed 
to  puncture  in  certain  cases  of  ascites,  and  that  abscesses  burst 
either  into  the  intestine  or  bladder ;  and  that  the  viscera  escape 
from  the  pelvis  in  hernia  of  the  perinaeum. 

The  aponeurosis  of  the  pelvis  presents  other  openings,  for  the 
passage  of  small  veins  or  arteries,  by  which  also  enter  filaments 
of  nerves,  and  small  fatty  prolongations ;  but  these  orifices  are 
too  small  to  require  attention.  The  ischio-coccygeal  muscles 
and  levatores  ani,  covered  in  the  pelvis  by  the  anterior  surfaces 
of  the  pelvic  aponeuroses,  whilst  the  rectal  fold  of  that  of  the 
perinaeum  invests  their  exterior,  are  almost  enclosed  between 
these  two  folds.  Their  fibres  converging  from  the  pelvic  cir- 
cumference to  the  side  of  the  bladder  and  rectum,  they  raise 
the  floor  of  the  pelvis,  and  tend  to  dilate  the  rectum,  rather  than 
to  compress  the  contained  faeces,  to  cause  their  ejection. 
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The  pyramidalis  is  also  enclosed  in  a  species  of  canal,  formed 
by  the  anterior  surface  of  the  sacrum,  or  sacro-ischiatic  liga- 
ments, posteriorly,  and  the  fold  of  the  pelvic  aponeurosis  ante- 
riorly. This  canal  appears  more  or  less  raised,  according  to  the 
size  of  the  muscle. 

The  obturator  interims,  filling  all  the  obturator  fossa,  is  also 
contained  in  a  sac,  constituted  by  the  ischiatic  fibrous  layer  of 
the  perinaeum,  by  the  obturator  process  in  the  pelvis,  and  exter- 
nally by  the  bones  and  thyroid  membrane. 

The  arteries  traversing  the  pelvis  are  numerous ;  many  among 
them  are  very  large.  With  the  exception  of  the  middle  sacral, 
they  are  all  given  off  by  the  internal  iliac.  This  trunk  sepa- 
rates itself  from  the  primitive  iliac,  opposite  the  sacro-iliac  sym- 
physis, or  rather,  as  we  have  seen,  between  the  articulation  and 
sacro-vertebral  angle.  Before  furnishing  the  pelvic  arteries,  its 
length  is  from  one  and  a  half  to  two  inches,  and  the  space 
where  we  might  apply  a  ligature  is  very  limited ;  and  it  is  a 
fact  of  great  importance,  that  one  is  longer  than  the  other. 
Their  relations  are  nevertheless  similar  on  the  right  and  left. 

The  internal  iliac  descends  on  both  sides  as  low  as  the 
ischiatic  notch ;  on  the  left,  it  is  between  the  middle  sacral, 
which  is  within  and  posterior ;  the  ilio-lumbar,  which  ascends 
to  the  iliac  fossa;  the  lumbo-sacral  nerve,  on  which  it  is  placed 
posteriorly,  and  rather  externally ;  the  obturator  nerve,  which 
crosses  its  outer  wall  nearly  at  right  angles ;  the  ureter,  which 
does  the  same  anteriorly  and  internally ;  and  the  peritoneum, 
which  covers  the  whole.  To  the  right,  the  corresponding  vein 
is  quite  external,  whilst  on  the  left  it  is  at  first  behind. 

The  situation  of  the  trunk  of  the  internal  iliac,  and  the  dis- 
tribution of  its  branches,  would  appear,  at  first  sight,  to  render 
its  ligature  impossible,  on  the  one  hand,  and,  on  the  other, 
prevent  this  operation  from  ever  becoming  necessary.  This 
however,  is  not  the  case.  Being  enveloped  in  the  elastic  tissue 
of  the  fascia  propria,  it  is  easily  isolated  from  the  ureter,  ilio- 
lumbar artery,  sacro-lumbalis  nerve,  and  even  from  the  internal 
iliac  vein.  The  obturator  nerve,  forming  a  kind  of  cord,  which 
may  be  felt  and  distinguished,  from  its  direction,  is  the  guide 
in  placing  the  ligature  between  it  and  the  origin  of  the  gluteal 
artery.  We  should  apply  the  ligature  as  closely  as  possible  to 
this  branch,  if  we  would  avoid  the  bifurcation  of  the  common 
iliac. 

Opposite  the  great  sciatic  foramen,  the  hypogastric  artery 
spreads  out,  if  we  may  so  express  ourselves,  and  its  gluteal 
branch  at  first,  subsequently  the  internal  pudic,  and,  finally,  the 
ischiatic,  all  given  oft'  above  the  aponeurotic  arch,  converting 
the  notch  into  a  foramen,  pass  between  the  branches  of  the 
sacral  plexus  of  nerves,  and  thus  emerge  from  the  pelvis.  The 
vesicular  and  middle  hemorrhoidal,  which  arise  from  its  anterior. 
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remain  behind  the  peritoneum,  and  descend  tortuously  in  the 
fascia  propria,  as  far  as  the  posterior  surface  of  the  rectum. 

The  obturator  is  directed  forwards,  following  the  contour  of 
the  abdominal  opening  of  the  pelvis,  to  the  subpubic  foramen. 
Placed  against  the  bone,  and  penetrating  the  subpubic  canal 
externally,  in  thyroid  hernia,  the  vessels  are  to  the  outer  side 
of  the  neck  of  the  tumour. 

The  ilio-lumbar  and  lateral  sacral  are  of  no  further  interest, 
than  that  they  may  arise  higher  than  usual,  and  from  the  hypo- 
gastric ;  in  which  case  they  would  more  or  less  interfere  with 
the  application  of  the  ligature  on  this  trunk. 

The  veins  are  much  larger  than  the  arteries,  which  they 
equally  surpass  in  number.  They  are  distributed  in  the  same 
manner,  and  have  valves,  preventing  their  being  injected  by 
their  common  trunk.  Their  walls  are  very  thin,  so  that  with- 
out great  caution  we  may  very  easily  wound  them  in  attempt- 
ing to  tie  the  artery,  and  thus  give  rise  to  alarming  hemor- 
rhage. 

Stretched,  either  by  the  fibrous  arches,  or  by  their  relations 
with  the  aponeuroses,  arteries,  peritoneum,  or  viscera,  the  veins 
of  the  pelvis,  like  most  of  those  of  the  perinseum  and  circum- 
ference of  the  anus,  gape  when  divided.  This  disposition  ren- 
ders wounds  extremely  serious,  and  suffices  to  explain  the 
frequency  and  dangers  of  phlebitis  after  labour,  amputation  of 
the  uterine  neck,  or  uterus  itself,  lithotomy,  and  all  operations 
performed  in  the  pelvis. 

The  lymphatics  are  very  abundant.  The  glands  surround- 
ing nearly  all  the  principal  arteries  are  observed,  particularly 
behind  the  rectum,  and  near  the  ischiatic  notch,  around  the 
trunk  of  the  hypogastric  artery.  We  very  frequently  find 
some  attached  to  the  obturator  nerve,  previous  to  its  entrance 
in  the  subpubic  canal.  Finally,  they  form  a  very  complicated 
plexus  with  vessels  of  the  same  order,  swelling  and  inflaming 
in  most  of  the  deep-seated  diseases  of  the  limbs  and  perinaeum. 

There  are  two  classes  of  nerves ;  one,  very  delicate,  apper- 
taining to  the  great  sympathetic,  form  the  hypogastric  plexus. 
Distributed,  principally,  to  the  bladder  and  rectum,  these  two 
organs  are  not  entirely  under  the  control  of  the  will.  The 
other,  spinal,  supply  the  obturator,  sacro-lumbalis,  and  sacral 
plexus,  which,  placed  on  the  anterior  surface  of  the  pyramidalis 
muscle,  runs  above  the  fibrous  arch  of  the  ischiatic  notch  to  the 
haunch.  Thus,  a  tumour,  or  any  other  cause  of  compression, 
acting  on  the  posterior  inclined  plane  of  the  pelvis,  may  give 
rise  to  paralysis,  or,  at  least,  numbness  of  the  back  of  the  thigh 
and  leg.  The  superior  ischiatic  notch  is,  therefore,  completely 
filled  by  the  sacral  plexus  of  nerves,  and  the  three  principal 
branches  of  the  internal  iliac  artery.  Nevertheless,  the  obser- 
vations related  by  Papen,  Verdier,  and  Camper  prove,  that  the 
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intestines  may  protrude,  and  form  a  large  hernia,  at  tlie  margin 
of  the  anus,  which  is  not  always  easily  distinguished  from  peri- 
nseal  hernia ;  with  which  it  appears  to  have  been  more  or  less 
confounded. 

Bladder. — Having  already  examined  the  neck  of  the  bladder 
in  the  perinseal  region,  we  have  now  only  to  observe  its  body 
and  summit,  or  superior  portion. 

The  peritoneum  is  very  firmly  united  to  it  posteriorly.  In 
front  it  lies  against  the  pubes,  so  that  it  may  easily  be  wounded 
in  symphyseotomy r,  and  project  externally  in  separation  or  con- 
genital absence  of  these  bones.  As  it  is  not  covered  by  the 
peritoneum  in  this  situation,  it  is  possible  to  extract  stones 
here,  when  they  are  too  large  to  be  removed  through  the  peri- 
nseum.  If  the  bladder  were  always  to  surpass  the  superior 
border  of  the  pelvis,  the  high  operation  for  lithotomy  might, 
perhaps,  be  the  least  dangerous  of  any;  but  this  is  not  the  case. 
When  empty,  it  is  commonly  below  this  point.  It  is,  therefore, 
only  when  in  a  state  of  distension  that  it  really  prolongs  the 
serous  membrane  above  the  symphysis,  and,  unhappily,  not 
always  so  far.  In  old  men,  and  in  very  many  persons  suffering 
from  stone,  the  bladder  is  contracted,  and,  as  it  were,  buried  in 
the  pelvis.  Its  walls,  also,  are  so  much  thickened,  and  the  organ 
has  so  long  lost  the  habit  of  dilating,  that  it  becomes  impossible 
to  distend  it.  Its  softness  allows  it  to  yield  under  pressure. 
The  abundant  cellular  tissue,  uniting  it  to  the  pubes,  and  the 
subpubic  aponeurotic  triangle,  and  which,  according  to  the  dis- 
sections of  M.  Thomson,  separates  it  from  the  recti  muscles 
above  the  symphysis,  admits  in  its  turn  of  the  bladder  being  so 
easily  displaced  that  it  has  more  than  once  been  pushed  back 
by  the  fingers  or  instruments,  so  as  to  produce  a  large  pouch 
between  it  and  the  front  of  the  pelvis ;  which,  through  igno- 
rance, or  to  hide  their  faults,  surgeons  have  frequently  described 
as  a  proof  of  a  double  bladder.  Two  facts,  published  in  the 
Journal  of  Medicine  in  1828  and  1829,  belong,  I  think,  to  this 
class.  From  its  position,  we  may,  after  the  incision  of  the  ex- 
ternal parts,  stretch  it  with  the  left  index  finger  bent,  so  as  to  draw 
up  the  peritoneum,  which  fixes  it  to  the  linea  alba.  This  method, 
proposed  by  M.  Baudens,  prevents  all  displacement,  and  super- 
sedes all  injections  and  instruments  for  distending  the  bladder. 

The  thickness  of  the  linea  alba,  of  the  recti  or  pyramidal 
muscles,  the  supra-pubic  aponeurosis,  and  cellulo-adipose  tissue, 
above  the  symphysis,  induced  M.  Buvon  to  select  the  space 
between  the  border  of  the  rectus  femoris,  the  body  of  the  pubes, 
and  the  course  of  the  epigastric  artery,  for  his  incision  in  the 
high  operation ;  but  the  peritoneum,  the  vessels  more  easily 
wounded,  and  the  smallness  of  the  opening  which  could  be 
made  in  the  bladder,  militate  against  such  a  proposition. 

The  tendency  of  the  urine  to  flow  through  the  hypogastrium, 
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after  the  high  operation,  may  be  explained  as  follows.  In  the 
horizontal  position,  the  wound  occupies  a  point  almost  as  de- 
pending as  the  most  elevated  portion  of  the  urethra,  supported 
in  front  by  the  suspensory  ligament  of  the  penis.  Pressed  by 
the  action  of  the  abdominal  viscera  as  much  as  by  the  contraction 
of  the  bladder,  and  arrested  by  the  resistance  of  the  prostate,  the 
fluid  escapes  more  easily  through  the  artificial  opening  than 
through  the  urethra.  It  has  never  been  remarked,  that  the 
bladder  in  the  high  operation,  being  cut  from  above  downwards 
as  far  as  its  neck,  and  even  to  the  prostate  itself,  the  inferior 
angle  of  the  wound,  when  the  patient  is  lying  down,  in  reality 
corresponds  to  the  perinaeal  border  of  the  symphysis,  whilst  the 
commencement  of  the  spongy  portion  of  the  urethra  is  constantly 
elevated  nearly  half  an  inch  above  and  in  front.  This  pecu- 
liarity in  itself  alone  accounts  for  nearly  all  the  dangers  attend- 
ing the  high  operation,  and  for  the  inutility  of  sutures,  &c5 
as  preventives  of  infiltration.  Laterally,  the  bladder  presents 
nothing  remarkable. 

It  is  placed  a  little  to  the  left,  according  to  Celsus ;  but  this 
writer  expresses  himself  too  laconically  for  us  to  understand 
whether  he  would  speak  of  the  base  or  summit  of  the  organ. 
If  it  be  certain  that  the  bladder,  very  frequently,  is  directed  from 
above  downwards,  and  slightly  to  the  left,  for  which  reason 
this  side  is  selected  for  the  lateral  perinaeal  operation,  it  is  equally 
so,  that  the  body  and  bas-fond  alone  experience  this  inclination, 
being  pushed  by  the  rectum.  The  urachus  and  urethra,  forming 
the  two  extremities  of  the  organ,  being  on  the  median  line,  also 
show  that  its  axis  must  correspond  to  that  of  the  body. 

Among  infants,  the  bladder,  more  elongated,  approaches 
nearer  to  the  umbilicus.  Being  thus  much  less  buried  in  the 
pelvis,  the  supra-pubic  operation  presents  greater  chance  of  suc- 
cess with  them  than  among  adults.  More  evidently  continuous 
with  the  urachus,  and  curving  less  to  pass  beneath  the  arch  of 
the  pubes,  it  has  scarcely  any  bas-fond.  For  several  years  en- 
joying considerable  extensibility,  and  placed,  as  it  were,  without 
the  pelvis,  it  projects  into  the  hypogastrium  when  distended. 

In  ischuria,  I  have  observed  that,  at  all  ages,  it  thus  retires 
from  the  pelvis,  leaving  a  void  in  the  rectum,  instead  of  com- 
pressing that  organ,  as  is  generally  supposed. 

Its  mucous  membrane,  remarkable  for  its  thickness,  and  from 
the  small  quantity  of  follicles  contained  in  it,  secretes  mucus 
in  large  quantities,  in  ancient  catarrh,  becomes  fungous  and 
covered  with  inequalities  in  persons  who  have  been  afflicted 
with  calculi  for  any  length  of  time,  and  forms  transverse  folds, 
against  which  the  point  of  the  sound  or  catheter  striking  may 
lead  to  the  belief  of  the  presence  of  stone. 

Its  muscular  coat  consists  of  fibres  disposed  in  several  direc- 
tions.   Some,  annular,  collect  so  intimately,  superiorly,  that  Par- 
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sons  has  described  them  as  a  particular  muscle,  under  the  name 
of  detrusor  urines;  others  are  oblique.  Most  of  them  form 
curves,  and  follow  the  axis  of  the  organ.  We  not  unfrequently 
find  them  assembled  in  columns  or  parallel  fasciculi,  between 
which  the  peritoneal  and  villous  tunics  are  in  immediate  con- 
tact. These  fasciculi  are  sometimes  intersected  in  different  di- 
rections by  other  fleshy  bands,  depending  on  the  approximation 
of  the  circular  or  oblique  fibres.  In  these  bladders,  calculi 
very  easily  form  culs-de-sac,  in  which  they  become  imprisoned, 
taking  the  name  of  encysted  calculi.  MM.Bussiere,  Berard,  Re- 
pault,  and  I  have  met  with  cases  where  some  of  the  cysts  were, 
beyond  measure,  distended,  the  bladder  appearing  double,  triple, 
and  even  four  times  its  natural  size. 

The  cavity  of  the  bladder  being  lower  at  its  fundus  than  the 
commencement  of  the  urethra,  we  must  elevate  the  handle  of 
the  sound,  inclining  it  to  the  right,  left,  &c.  when  we  would  as- 
certain the  presence  of  a  stone.  As  the  bladder  is  always  more  or 
less  inclined  downwards  and  backwards,  the  bistouri  cache  does 
not  so  often  injure  the  walls  as  might  be  expected.  Its  poste- 
rior wall,  thin,  free  in  the  peritoneum,  corresponding  to  the 
recto-vesical  excavation,  is  easily  perforated  in  catheterism,  so 
that  some  surgeons  have  had  the  courage  to  choose  this  cavity 
for  puncture  in  ascites. 

Effusion  into  the  abdomen  leading  to  the  belief  of  retention 
of  urine,  explains  how  the  bladder  may  be  traversed,  whilst  we 
consider  that  we  are  merely  sounding  the  patient.  This  acci- 
dent occurred,  to  my  knowledge,  at  one  of  the  large  hospitals 
of  Paris,  in  1825  or  1826.  They  sounded  the  patient,  and  no 
urine  came  away ;  they  pushed  with  greater  force,  and  a  very 
large  quantity  of  serous  fluid  escaped. 

Here  was  ascites,  and  the  instrument  had  penetrated  the 
peritoneum.  I  was  sent  for  three  times,  in  1832,  to  urgent 
cases,  and  I  then  saw  how  very  easy  it  would  have  been  to  have 
made  the  mistake,  if  we  were  not  previously  aware  of  the  pos- 
sibility of  these  facts.  One  of  the  patients  had  not  passed  his 
urine  for  four  days,  and  had  his  hypogastrium  very  much  dis- 
tended ;  I  found  the  bladder  empty.  He  died  the  same  day. 
An  intestinal  rupture,  from  external  violence,  had  caused 
effusion. 

Finally,  the  bladder,  dilating  only  at  the  expense  of  its  thick- 
ness, becomes  extremely  thin,  when  it  mounts  into  the  hypo- 
gastrium. Thus,  it  would  be  very  easy  to  rupture  it  by  any 
violence,  or  rather  by  pressing  upon  the  abdomen.  In  this 
condition  the  pelvis,  no  longer  protecting  it  against  external 
agents,  an  effort  during  labour,  a  kick,  blow,  &c,  would  rup- 
ture it  without  difficulty.  We  thus  see  how  necessary  it  is  for 
the  prognosis,  after  blows  on  the  abdomen,  to  inquire  the  con- 
dition in  which  the  bladder  was  at  the  moment  of  the  accident. 
But  we  also  see,  that  when  the  rupture  occurs  in  front,  the 
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fluid,  escaping  to  the  exterior  of  the  peritoneum,  leaves  some 
chance  of  cure,  whilst,  posteriorly  and  superiorly,  fatal  peri- 
tonitis is,  almost  necessarily,  the  result.  On  the  contrary,  when 
it  flattens,  or  contracts  on  calculi,  the  walls  may  acquire  several 
inches  of  thickness.  It  is  remarkable,  that  large  calculi,  more 
particularly,  cause  this  contraction  and  thickening;  whence  it 
follows  that  the  high  operation,  so  far  from  being  applicable  for 
these  latter,  as  some  surgeons  consider,  is  in  fact  much  less  so 
than  any  other. 

The  rectum,  the  continuation  of  the  sigmoid  flexure  of  the 
colon,  extends  from  the  left  side  of  the  sacro-vertebral  angle 
to  the  anus.  Its  direction  is  such  that  it  presents  two  marked 
curves,  one  moulded  on  the  anterior  surface  of  the  sacrum,  the 
other  formed  by  the  intestine  descending,  at  first,  obliquely,  from 
left  to  right,  as  far  as  the  median  line,  sometimes  passing  it, 
and  again  inclining  to  the  left.  Very  mobile  superiorly,  it  is 
sometimes  much  nearer  the  ccecum;  whence,  without  doubt, 
the  assertion  of  some  modern  anatomists,  who  maintain,  contrary 
to  what  has  always  been  considered,  that  the  rectum  is  as  often, 
on  the  right  as  on  the  left,  and  sometimes  oftener.  I  have  ex- 
amined it  in  a  great  many  subjects,  and  have  but  rarely  met 
with  this  transposition.  Most  frequently,  I  have  seen  it  in  front 
of  the  left  sacro-iliac  symphisis,  and  only  arriving  at  the  middle 
of  the  sacrum  at  its  inferior  portion. 

The  rectum  becomes  more  fixed  as  it  descends,  because  the 
mesenteric  fold,  sustaining  it  posteriorly,  entirely  disappears 
below.  In  those  cases  where  it  is  habitually  dilated,  the  walls 
thin  so  much,  that  the  viscera,  pushed  into  the  recto-vesical  ex- 
cavation may  separate  the  fibres,  producing  hernise  in  its  cavity, 
instead  of  sliding  between  the  prostate  and  its  anterior  surface, 
towards  the  perinaeum. 

Internally,  it  is  the  same  as  in  the  perinaeal  region.  Its 
mucous  membrane,  wrinkled  as  in  this  latter  point,  encloses 
numerous  follicles.  Frequently  diseased  in  phthisis,  and  in 
most  adynamic  and  ataxic  fevers,  may  not  these  favour  the 
formation  of  the  fistulas  and  stercoraceous  inflammations,  which 
sometimes  succeed  these  affections  ? 

The  muscular  coat  of  the  intestine  is  very  strong  and  thick. 
All  its  fibres  being  longitudinal,  the  rectum  is,  as  it  were,  con- 
tracted at  this  part  of  its  course.  It  is  so  easily  separated  from 
the  mucous  membrane,  and  so  thick,  that  the  latter  is  generally 
divided,  for  some  considerable  distance,  from  it,  in  fistulas  or 
abscesses  at  the  margin  of  the  anus.  Thus,  we  may,  ordinarily, 
introduce  a  probe  between  them  to  the  extent  of  three,  four,  or 
even  five  inches,  although  the  perforation  exists  close  to  the 
sphincter.  From  the  same  cause,  abscesses,  forming  between  them, 
burst,  in  preference,  into  the  intestine,  producing  internal  blind 
fistula.  The  arrest  of  stercoraceous  matter  in  the  pelvic  dila- 
tation of  the  rectum,  explains,  in  its  turn,  the  odour  and  colour 
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of  the  feces,  observed  in  deep  abscess  of  the  perinaeum,  although 
there  is  no  communication  with  the  intestine. 

We  also  find,  in  the  pelvis,  a  portion  of  the  ureters  and  defe- 
rential canals  so  disposed,  that  the  former  descend,  crossing  the 
iliac  vessels  beneath  the  peritoneum,  and  follow  the  external 
side  of  the  recto-vesical  excavation,  to  reach  the  sides  of  the 
bas-fond  of  the  bladder,  and  that  the  latter  pass,  obliquely 
downwards,  from  the  inguinal  canal  to  the  prostate,  crossing 
the  ureters  and  external  iliac  vessels,  behind  the  origin  of  the 
epigastric  arteries.  These  four  cords,  enclosed  in  the  external 
portion  of  the  ring,  which  limits  the  recto-vesical  excavation 
above,  may  evidently  be  compressed  by  the  intestines.  In  some 
cases,  where  they  are  enormously  dilated,  we  can  trace  the 
cause  to  no  other  source.  We  have  already  seen,  whilst  study- 
ing the  arteries,  what  precautions  these  organs  require,  when 
we  apply  a  ligature  upon  the  latter. 

The  cellular  tissue,  or  fascia  propria,  of  the  pelvis,  extremely 
loose,  and  very  thick,  continuous  with  that  of  the  hypogastrium, 
iliac  fossae,  and  loins,  &c.  explains,  in  the  first  place,  how  pus, 
formed  here,  may  burrow,  in  spite  of  its  own  gravity,  towards 
these  various  regions,  and,  in  the  second,  how  a  disease,  com- 
mencing in  the  kidney,  ureter,  or  meso-colon,  arrives  so  easily 
in  the  pelvis ;  producing  so  much  thickening  of  all  the  sub-peri- 
toneal soft  parts,  that  the  bladder  and  rectum  become,  as  it 
were,  strangled :  as  I  saw  at  the  Hopital  de  la  Pi  tie,  in  1831,  in 
the  body  of  a  patient  whose  ureter  and  ascending  colon  had 
been  perforated  by  a  pin.  Its  continuity  with  that  of  the 
thigh,  by  the  obturator  canal  and  the  great  sciatic  notch,  also 
show,  how  abscesses  of  the  inferior  extremity,  especially  of  the 
hip  joint,  may  enter  the  pelvis,  or  those  of  the  latter  extend  to 
the  limb.  Finally,  how  suppuration  of  the  circumference  of  the 
rectum  or  bladder,  caries  of  the  sacrum,  internal  surface  of  the 
cotyloid  cavity,  or  symphyses,  may,  after  having  ruptured  the 
pelvic  fascia,  ascend  in  front  of  the  bladder,  towards  the  ingui- 
nal canal,  and  burst  above  Poupart's  ligament,  in  the  same  way 
that  the  cellular  tissue  of  the  meso-rectum  explains  the  forma- 
tion of  fistulae  in  ano,  succeeding  disease  of  the  sacrum,  the 
front  of  the  vertebras,  whether  lumbar,  dorsal,  or  cervical. 
There  is  not  one  of  these  accidents  which  I  have  not  witnessed, 
and  I  have  no  doubt  that  they  frequently  occur. 

Skeleton. — In  consequence  of  the  relation  of  the  pubes  with 
the  bladder  and  urethra,  fractures  of  these  bones  often  wound 
the  genito-urinary  organs.  In  a  subject  of  from  twelve  to  fif- 
teen years  of  age,  who  died  at  the  Hopital  St.  Antoine,  in  18*29, 
the  fractured  pubes  had  completely  ruptured  the  urethra.  In 
another  case,  the  bladder  was  perforated.  The  fractured  ischium, 
in  a  subject  I  examined  in  1825,  had  torn  the  corresponding 
vesiculae  seminales. 

An  osseous  growth,  the  crest  projecting  behind  the  symphy- 
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sis,  as  is  frequently  observed,  too  great  convexity  of  the  sacro- 
vertebral  angle,  exostoses  in  some  one  point  of  the  pelvis,  being 
likely  to  project  into  the  bladder,  have  more  than  once  been 
mistaken  for  calculi.  All  these  anomalies  beneath  the  upper- 
opening,  would  be  a  great,  and,  sometimes,  complete  obstacle  to 
the  extraction  of  calculi  by  the  perinaeum.  The  contraction  of 
the  pubic  arch,  the  approximation  of  the  ischia,  a  constriction, 
from  whatever  cause,  of  the  inferior  opening,  would  produce  the 
same  inconvenience.  It  was  thus  that  Noel  was  obliged  to  em- 
ploy the  high  operation,  after  having,  in  vain,  attempted  the 
extraction  by  the  perinaeum,  in  a  subject  whose  pelvis  and  cal- 
culus were  shown  me  by  M.  Lozes. 


CHAPTER  ELEVENTH. 

OF  THE  FEMALE  PELVIS. 


SECTION  FIRST. 

PERINEAL  REGION. 

In  addition  to  the  same  parts  as  in  man,  the  female  perinaeum 
encloses  all  the  external  organs  of  generation,  with  the  exception 
of  the  seminal  glands. 

The  following  are  the  average  dimensions  of  several  subjects  : 
from  the  top  of  the  pubes  to  the  clitoris,  two  inches  and  a 
half;  from  the  anterior  commissure  of  the  vulva  to  the  anus, 
three  inches  and  a  half;  from  the  clitoris  to  the  posterior  com- 
missure of  the  vulvular  opening  of  the  vagina,  one  inch  and  a 
half;  from  the  posterior  commissure  of  the  vulva  to  the  apex  of 
the  coccyx,  three  inches ;  from  the  coccyx  to  the  anus,  about 
eighteen  lines ;  from  the  anus  to  the  vulva,  fifteen  lines.  Its 
transverse  dimensions  offer  nothing  of  interest,  excepting  on  the 
skeleton.    We  will  first  describe  the  soft  parts. 

The  skin  is  rather  less  mobile  and  delicate  than  in  man,  and 
is  covered  by  fewer  hairs,  especially  posteriorly.  In  folding,  to 
form  the  labia  majora,  it  looses  its  cutaneous  characters,  and 
assumes  those  of  mucous  membranes.  There  are  no  hairs  on 
the  internal  surface  of  these  folds,  and  the  sebaceous  secretion, 
more  abundant,  is  of  a  different  nature.  Very  frequently,  it 
becomes  acrid,  irritates  the  parts,  and  may  produce,  in  dirty, 
careless  people,  a  discharge  which  has  more  than  once  been 
mistaken  for  blennorrhagia. 

The  labia  majora,  firm  and  round  before  puberty,  more  or 
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less  flabby,  soft,  and  elongated  in  married  women,  leave  a  fossa 
between  them  and  the  thighs,  at  the  bottom  of  which  we  may 
feel  the  pudic  artery.  Continuous,  superiorly,  with  the  mons 
and  superficial  fascia  of  the  abdomen,  the  external  surface  of 
their  root  corresponds  to  the  ring  of  the  external  oblique  muscle. 
Thus,  inguinal  herniae  nearly  always  extend  here,  when  of  any 
size,  and  gangrene,  or  perforation  of  the  intestine,  produces  in- 
flammation of  the  parts.  Between  the  superior  portion  of  their 
internal  surface  and  the  nymphoe,  we  find  a  triangular  space, 
uniting  with  a  similar  one  of  the  opposite  side,  above  the 
clitoris. 

The  labia  minora  are  merely  folds  of  integument,  much 
longer,  in  proportion,  in  very  young  girls  than  after  puberty. 
In  the  latter,  they  may,  accidentally,  become  so  elongated 
as  materially  to  prevent  copulation,  and  require  an  opera- 
tion for  their  removal.  According  to  Perron  and  Lesueur,  it  is 
this  lengthening  of  the  nymphae,  observed  among  some  of  the 
native  women  of  the  Cape  of  Good  Hope,  which  constitutes 
what  is  called  Hottentots'  apron,  (tablier  des  Hottentotes.)  It 
is  true  that  Le  Vaillant  is  not  of  the  same  opinion ;  that  the 
jesuit  Jackard  describes  this  apron  as  a  simple  fold  of  skin ;  and 
that  Salzman  has  denied  its  existence,  advancing  that  the  fic- 
titious apron,  habitually  worn  by  these  females,  had  deceived 
travellers.  However,  the  Hottentot  female,  described  by  Cuvier 
and  Virey,  and  drawn  by  M.  Flourens,  presented  this  singular 
prolongation  of  the  labia  minora,  which  are  so  long  among 
Asiatic  and  African  women,  that  they  are  frequently  obliged  to 
have  a  portion  removed  to  allow  of  copulation. 

The  skin  of  the  perinaeum,  properly  so  called,  resembles 
that  in  man,  and  equally  possesses  the  raphe  on  the  median 
line. 

The  subcutaneous  tissue  becomes  very  thick  at  the  great  and 
lesser  lips.  Its  melange  with  the  vessels,  nervous  filaments,  and 
fat,  produces  an  elastic,  firm  web,  like  erectile  tissue,  frequently 
the  seat  of  phlegmonous  inflammations,  accompanied  by  intense 
pain,  which  proceed  rapidly  towards  suppuration,  and,  conse- 
quently, require  very  energetic  treatment,  either  by  applying 
several  leeches  at  the  commencement,  or  by  opening,  early, 
when  pus  has  formed ;  otherwise  the  mischief  will  extend  rapidly 
and  considerably. 

Arrested,  externally,  by  the  attachment  of  the  superficial 
fascia  to  the  ramus  of  the  pubes  and  ischium,  and,  internally, 
by  the  perinseal  aponeurosis,  the  suppuration,  restrained  by  the 
consistency  of  this  layer,  near  the  skin,  then  spreads,  in  prefer- 
ence, towards  the  perinaeum,  or  anus,  producing  ulcerations, 
liable  to  be  mistaken  for  intestinal  fistulae ;  the  more  so  as  true 
stercoraceous  abscesses  often  point  on  the  internal  surface  of  the 
valve.  The  elasticity  of  the  tissues,  internally,  demonstrates  how 
collections  of  all  kinds,  whether  in  the  circumference  of  the 
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rectum,  or  neighbourhood  of  the  urethra,  tend,  when  left  to 
themselves,  to  open  here,  and  how  ulcers,  succeeding  abscess, 
are  so  far  from  the  seat  of  disease. 

The  cellular  tissue  being  more  supple,  and  thinner  at  the  ad- 
herent than  free  border  of  the  labia  majora,  their  abscesses 
should  be  largely  opened,  to  prevent  reproduction  and  other 
evil  consequences.  The  numerous  veins  which  they  enclose, 
being  also  very  deep-seated,  produce,  when  ruptured,  collections 
in  the  vulva,  which  become  large,  but  deep-seated.  Should  we 
have  occasion  to  practise  incision  in  these  cases,  it  should  be 
both  largely  and  deeply. 

The  aponeurosis  presents  a  large  opening,  circumscribing  the 
vagina.  Its  two  laminae  are  indistinct  in  front.  Supporting 
the  perinaeum,  it  is  sometimes  sufficiently  strong  to  resist  for  a 
long  period ;  preventing  dilatation  of  the  vulva  during  accouche- 
ment, and  the  introduction  of  the  hand  into  the  rectum,  or 
vagina,  especially  among  females  who  are  confined  for  the  first 
time. 

The  muscles  are  the  same  as  in  the  other  sex,  with  respect  to 
the  coccygeus,  erector  clitoridis,  and  levator  ani ;  but  the  sphinc- 
ter ani  and  constrictor  vaginae  {bulho-caverneux)  are  rather  differ- 
ent. The  first  of  these,  in  fact,  is  so  disposed,  that  the  anterior 
extremities  of  its  two  lateral  halves  evidently  interlace  in  many 
persons,  and  are  uninterruptedly  continuous  with  the  transversus 
perinaei  muscle,  which  then  seems  merely  a  dependence  of  it. 
This  disposition,  which  I  have  many  times  met  with,  is  very 
well  represented  in  one  of  Tiedemann's  plates  on  the  arteries. 
The  second  forms  a  new  sphincter,  moulded  upon  the  bulb, 
which  it  embraces,  so  that  its  two  portions  are  enclosed  in  the 
two  great  lips.  When  these  contract,  their  curvature  almost 
disappears,  and  then  the  bulbous  opening  of  the  vagina  is  more 
or  less  diminished.  In  some  women,  who  have  the  power  of 
contracting  it  at  will,  this  muscle  acquires  very  large  size. 

The  arteries  are  smaller,  in  proportion,  than  in  the  other  sex. 

The  inferior,  or  external  hemorrhoidal,  is  situated  nearly  as  in 
man ;  the  same  is  the  case  with  the  transversus  perincei,  which  is 
much  smaller.  The  superficial  artery,  distributed  in  the  labium 
majus,  is  so  inconsiderable,  that  little  hemorrhage  follows  its 
division. 

The  trunk  of  the  pudic  itself  is  so  small,  that  it  merits  no  at- 
tention, where  it  approaches  the  summit  of  the  arch  of  the 
pubes.  Thus,  in  the  various  perinaeal  operations  for  lithotomy, 
dangerous  hemorrhage  would  not  occur,  unless  the  principal 
trunk,  which  is  too  far  from  the  median  line  to  be  injured,  were 
divided. 

The  veins,  lymphatics,  and  nerves  are  disposed  like  the  arteries. 

The  urethra,  in  women,  is  remarkable  for  its  shortness,  ex- 
tensibility, and  structure.  Its  length  varies  from  ten,  fourteen, 
to  twenty- two  lines.    It  is  conical,  and  susceptible  of  consider- 
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able  dilatation.  Large  calculi  may  traverse  it,  and  thus  escape 
from  the  bladder.  Heister,  Midleton,  Collot,  Sir  A.  Cooper, 
and  others,  have  reported  cases,  where  stones  of  two,  three,  and 
four  ounces,  and  Daniel  Angelus  from  nine  to  twenty-five  even, 
have  been  expelled  simply  by  its  organic  action.  Hence,  Tolet, 
Blomfield,  and  others  proposed  its  artificial  dilatation,  rather 
than  incision,  in  the  extraction  of  foreign  substances. 

Enveloped  by  thin  erectile  tissue,  and  not  by  a  prostate*, 
simply  prolonged  from  the  bladder,  it  is  slightly  concave  on  its 
anterior  surface,  easily  traversed  by  a  straight  sound.  During 
pregnancy,  it  is  so  much  raised  against  the  posterior  of  the 
symphysis  pubis,  that  it  becomes,  as  it  were,  perpendicular,  and 
then  a  strongly  curved  catheter  is  necessary  to  attain  the  blad- 
der. It  is  sometimes  so  flattened  under  these  circumstances, 
that  in  England  the  round  has  long  been  superseded  by  the 
flattened  instrument.  Its  interior  presents  no  urethral  crest, 
prostatic  excavation,  nor  valvular  fold.  Superiorly,  it  is  sepa- 
rated from  the  pubic  arch  by  an  interval  of  four  or  five  lines, 
and  is  the  same  distance  from  the  inferior  surface  of  the  clitoris  ; 
between  which  and  the  meatus  urinarius,  there  exists  a  trian- 
gular fossette,  limited,  laterally,  by  the  labium  minus.  Thus, 
lodged  at  the  summit  of  the  pubic  arch,  the  urethra,  in  women, 
is  less  exposed  than  we  should  imagine  to  pressure  from  the 
head  of  the  foetus  during  labour. 

The  mucous  membrane,  dense  cellular  tissue  enclosing 
vessels,  and  a  prolongation  of  the  constrictor  muscle  of  the  va- 
gina ;  the  superior  portion  of  the  perinaeal  aponeurosis,  in  the 
midst  of  which  we  find  the  termination  of  the  internal  pudic 
artery ;  supple  elastic  cellular  tissue,  and  nearer  the  urethra  a 
layer  of  erectile  tissue ;  finally,  the  anterior  portion  of  the  neck 
of  the  bladder,  are  the  parts  which  would  be  divided  in  the 
operation  for  lithotomy,  if,  as  has  been  erroneously  proposed,  we 
penetrated  between  the  urethra  and  symphysis.  In  dividing  the 
whole  length  of  the  urethra,  at  its  superior  wall,  as  performed  by 
Collot  and  Dubois,  with  a  simple  bistouri  introduced  upon  a 
conductor,  or  with  the  bistouri  cache  of  Frere  Cosme,  we  may 
obtain  an  opening  of  an  inch  or  fifteen  lines.  But  when  the 
calculi  are  very  large,  the  high  operation  is  less  dangerous. 

The  neck  of  the  bladder  and  the  urethra  are  only  separated 
from  the  vagina  by  a  thin  layer  of  dense,  compact,  cellular  tissue ; 
we  can,  therefore,  penetrate  the  bladder,  with  great  facility, 
through  the  vulvo-uterine  canal.  If  the  recto-vesical  operation 
be  successful  in  men,  lithotomy  by  the  vagina  should  be  still 
more  so  in  women,  as  here  there  are  neither  vesiculae  seminales, 

*  M.  Velpeau  is  incorrect  in  stating  that  the  female  possesses  no  prostate.  There 
are  two  preparations  in  the  museum  of  the  school,  made  by  Mr.  Owen,  belonging  to 
Mr.  Guthrie,  and  described  by  him,  at  pages  35  and  36  of  his  work  on  the  diseases 
of  the  urethra,  &c.  in  which  these  organs  are  well  shown.— H.  H. 
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deferential  canals,  nor  ejaculatory  ducts,  and  the  venous  plexus 
is  much  less. 

I  agree  with  M.  Phillipe,  of  Rheims,  that  it  is  possible  to  ex- 
tract a  calculus  of  nine  ounces  by  this  space,  without  producing 
abortion  in  pregnant  women. 

The  relations  of  the  bas-fond  of  the  bladder,  the  urethra,  and 
the  vagina  are  such,  that,  in  the  attempts  to  divide  the  neck  of 
the  bladder  obliquely  downwards  and  outwards,  either  as  per- 
formed in  men  by  Frere  Jacques,  or  by  introducing  the  bistouri 
cache  by  the  urethra,  as  recommended  by  Frere  Cosme,  and  as 
many  surgeons  have  since  operated,  it  is  very  difficult  to  avoid 
the  organ  of  copulation.  In  married  women  of  a  certain  age, 
particularly  those  who  have  borne  children,  the  front  of  the 
vagina  is,  as  it  were,  grooved  for  the  reception  of  the  urethra. 

In  incising  the  latter,  therefore,  even  if  transversely,  we  are 
not  certain  of  always  avoiding  the  former.  Nevertheless,  we 
must  remember,  that  before  puberty  the  vagina  is  so  small,  that 
this  would  not  be  the  case,  if,  on  the  other  hand,  simple  or 
double  division  of  the  urethra  were  not  to  be  dreaded  from  the 
incontinence  of  urine,  which  sometimes  succeeds  it. 

The  meatus  urinarius,  much  smaller  than  the  rest  of  the  canal, 
is  separated  from  the  anterior  opening  of  the  vagina,  by  a  more 
or  less  inflated  tubercle,  which  requires  much  attention  when 
we  pass  the  catheter,  without  exposing  the  woman.  It  is,  in 
fact,  easily  felt  by  passing  the  tip  of  the  middle  finger  upwards 
from  the  inferior  commissure  to  the  vestibule,  so  that  when 
recognized,  if  we  hold  the  instrument  like  a  pen,  and  direct  it 
over  the  extremity  of  the  finger,  it  will  slide  into  the  bladder 
without  any  difficulty.  I  must  add  that  this  tubercle,  which 
terminates  the  anterior  column  of  the  vagina,  sometimes  swells 
in  recently  delivered  women,  so  much  as  to  close  the  meatus, 
and  presents  one  or  more  lacunas  upon  its  projecting  surface, 
resembling  the  entrance  of  the  urethra. 

The  vagina  is  an  organ  having  no  analogy  in  the  perinaeum 
of  man.  Its  anterior  orifice,  is,  generally,  bounded  by  four 
tubercles,  in  women  who  have  had  children.  These  tubercles, 
ordinarily  placed  on  the  extremities  of  the  vertical  and  trans- 
verse diameters,  are  called  carunculce  myrtiformes.  The  anterior 
and  posterior  are  only  the  termination  of  the  corresponding 
columns  of  the  vaginal  cavity.  The  two  lateral  depend  upon 
the  retraction  of  the  flaps  of  the  hymen.  These  should  be  well 
understood,  to  prevent  their  being  mistaken  for  syphilitic 
productions. 

At  birth,  and  up  to  puberty,  unless  destroyed  by  accident, 
the  opening  is  contracted  posteriorly  by  a  semilunar  fold,  having 
its  concave  margin  directed  forwards,  and  called  the  hymen  or 
vaginal  valve,  tearing  at  the  first  connexion  with  man,  and  fre- 
quently, even  before  puberty,  from  violent  exercise ;  but  which 
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at  other  times,  is  so  large  and  strong,  that  it  nearly  closes  the 
vagina,  interfering  with,  if  not  entirely  preventing,  the  flow  of 
the  menses.  It  has  been  found  sufficiently  strong  to  oppose 
copulation,  but  to  allow  of  fecundation  proceeding  until  the 
period  of  accouchement,  interfering  so  much  with  the  birth  of 
the  child,  as  to  require  division. 

These  circumstances  sufficiently  indicate  that  the  presence  of 
this  membrane  is  not  a  sufficient  proof  of  the  innocence  of  a 
female,  in  the  same  manner  that  its  absence  speaks  nothing 
against  her  morals.  The  hymen,  commonly  festooned  like  a 
ruffle,  especially  when  it  represents  a  ring  instead  of  a  half 
moon,  sometimes  encloses  muscular  fibres,  and  even  cavernous 
tissue.  At  others  it  has  the  appearance  of  a  mere  horny  lamella  ; 
but  it  never  encloses  large  vessels. 

The  interior  of  the  vagina  is  remarkable  from  the  numerous 
wrinkles  there  met  with.  These,  the  nature  of  which  has  not 
hitherto  been  sufficiently  examined,  are  of  two  orders;  one  par- 
allel to  the  direction  of  the  canal,  the  others  passing  obliquely 
over  them. 

The  former,  only  two  in  number,  one  anterior,  the  other  pos- 
terior, very  apparent  towards  the  exterior,  gradually  disappearing 
as  they  approach  the  neck  of  the  uterus,  frequently  swell  during 
pregnancy,  and,  also,  when  the  uterus  is  empty,  sufficiently  to 
embarrass  persons  who  are  ignorant  of  this  peculiarity.  We  may, 
also,  imagine  that  they  are  capable  of  projecting,  each  repre- 
senting a  kind  of  crest,  and  even  touching  each  other,  or  uniting 
by  their  free  borders,  producing  a  complete  septum. 

The  second,  supple  and  soft  during  pregnancy,  much  denser, 
and  giving  to  the  touch,  when  examined  in  women  who  are 
not  enceinte,  a  sensation  similar  to  that  experienced  from  passing 
the  finger  over  the  palate  of  a  ruminating  animal,  have  fissures 
between  them,  at  the  bottom  of  which  syphilitic  ulceration 
frequently  lies  concealed.  Thus,  it  requires  a  very  attentive 
examination  to  discover  the  disease  in  this  sex. 

From  the  relations  of  the  vagina  to  the  bladder,  when  the 
pelvis  is  narrow,  the  head  of  the  child  during  labour  may  bruise 
the  common  septum,  giving  rise  to  a  sloughing,  succeeded  by 
fistula.  For  the  same  reason,  the  bladder  easily  projects  across 
the  vagina,  and  the  descent  of  the  uterus  is  nearly  always  com- 
plicated with  vaginal  cystocele,  either  as  the  cause  or  effect.  The 
relation  between  the  vagina  and  rectum  is,  also,  very  important. 
From  it  results  the  recto-vaginal  septum,  on  the  concavity  of 
which  the  head  of  the  infant  presses  very  strongly,  when  it 
traverses  a  pelvis  in  which  the  sacrum  is  too  much  curved,  and 
which  often  tears  during  travail.  The  accouchement  then  ter- 
minates by  the  anus,  or  it  may  cause  a  slough,  the  separation  of 
which  produces  recto-vaginal  fistula.  The  intestine,  curving 
backwards  to  the  anterior  surface  of  the  coccyx,  presents  a  slight 
convexity  anteriorly.  As  the  vagina,  on  the  contrary,  descends 
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regularly  in  the  direction  of  the  axis  of  the  inferior  pelvic 
opening,  these  two  organs,  thus  separating  from  each  other, 
leave  between  them  a  triangle  limited  by  the  posterior  surface 
of  the  vagina  in  front,  by  the  anterior  surface  of  the  rectum 
behind,  and  below  by  the  skin  extending  from  the  anus  to  the 
vulva.  Filled  with  fat,  cellular  tissue,  some  fibres  of  the  trans- 
verse and  sphincter  muscles,  the  constrictor  vaginae,  and  levator 
ani,  by  some  branches  of  the  transverse  artery,  a  portion  of  the 
erectile  tissue,  which  surrounds  the  vagina  inferiorly,  this 
triangle  becomes  considerably  elongated,  when  the  head  of  the 
foetus  is  about  to  pass  through  the  inferior  opening.  All  its 
layers,  flattening,  yield,  then  distend,  and  the  perinaeum  of  the 
female  is  soon  three  or  four  inches  long,  so  that  the  infant  may 
tear  and  traverse  it  with  rupturing  the  commissure  posterior  to 
the  vulva,  or  the  anterior  portion  of  the  anus. 

I  was  called,  in  the  spring  of  1824,  to  Madame  B  's,  who 

had  been  twelve  hours  in  labour ;  I  found  the  midwife  sustaining 
the  perinaeum  with  all  her  strength.  The  cranium  of  the  foetus 
had  already  escaped  through  the  perinaeum,  the  anterior  border 
of  which  was  uninjured.  I  thought  that  the  head  was  in  the 
anus,  but  soon  after  the  birth  of  the  infant  I  was  easily  con- 
vinced of  the  contrary.  Science  is  now  in  possession  of  several 
similar  facts,  which  I  have  collected. 

The  parts  enveloping  the  vagina,  laterally,  are  the  same  as 
those  in  relation  with  the  rectum  and  bladder  in  man.  Between 
the  posterior  portion  of  its  opening  and  the  perinaeal  com- 
missure of  the  vulva,  are  the  fossa  navicularis  and  fourchettej 
which  disappear,  or  are  torn  by  dilatation  during  labour ;  but 
these  accidents  are  of  no  importance,  unless  they  implicate  a 
portion  of  the  perinaeum,  properly  so  called. 

When  the  perinaeal  aponeurosis,  as  well  as  the  other  layers 
entering  into  the  composition  of  this  region,  offer  less  resistance 
than  ordinary,  or  are  relaxed  from  any  cause,  the  vagina  may 
be  everted  like  the  finger  of  a  glove,  and  the  neck  of  the  uterus 
itself  appear  at  the  vulva.  This  constitutes  prolapsus  uteri,  which 
may  then  be  compared  to  prolapsus  ani,  and  M.  Deiffenbach  has 
successfully  applied  the  same,  treatment ;  that  is,  excision  of  a 
portion  of  the  surrounding  integuments.  Heming,  Tanchou, 
Berard,  and  I  prefer  removing  a  large  fold  of  skin  and  mucous 
membrane,  and  reuniting  the  wound  by  suture.  M.  Laugier 
expected  to  obtain  the  same  results  by  the  use  of  caustics. 
M.  Fricke  contents  himself  with  contracting  the  posterior 
portion  of  the  vulva.  The  credit,  however,  of  these  various 
methods  belongs  to  M.  R.  Gerardin,  who  first  communicated 
them  to  the  Academy  of  Medicine.  The  aim  in  all  cases  is  to 
contract  the  vagina  and  its  boundaries ;  therefore,  either  of  these 
operations  is  likely  to  succeed. 

It  may  happen  that  the  os  tincce  is  prolonged  enormously,  as 
observed  by  Lallement  and  Bichat.    In  the  c^se  of  Margaret 
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Malame,  reported  by  Saviard,  it  resembled  a  penis.  When  the 
uterus  descends,  it  is  necessary,  if  we  would  apply  a  flat  pessary, 
to  recollect  that  it  may  be  sufficiently  large  to  rest  upon  the 
ischia,  and  when  once  placed,  would  be  retained  in  position  by 
the  floor  of  the  perinaeum  ;  especially  by  the  aponeurosis,  which 
is  only  an  enlargement  of  the  falciform  process  of  the  great 
sacro-sciatic  ligament;  whilst  from  before  backwards  the 
bladder  and  rectum  will  not  allow  of  its  being  so  large.  We 
ought  to  be  upon  our  guard  against  the  causes  of  error,  when 
we  examine  these  descents,  as  certain  polypi  so  closely  resemble 
the  form  of  the  neck  of  the  uterus,  that  we  may  mistake,  and 
endeavour  to  reduce  them,  as  I  once  did. 

SECTION  SECOND. 

PELVIC  CAVITY. 

The  entrance  of  the  cavity  here  requires  some  attention.  The 
following  are  the  results  of  its  examination  on  several  subjects  : 
its  form  is  triangular,  the  apex  reaching  the  origin  of  the  primi- 
tive iliac  vessels,  and  presents  the  sacro-vertebral  angle,  upon 
which  the  middle  sacral  artery  lies.  The  base  of  this  triangle 
having  for  its  skeleton  all  that  portion  of  the  pelvis  comprised 
between  the  ilio-pectineal  eminences,  presents,  firstly,  in  the 
middle,  the  summit  of  the  bladder :  secondly,  laterally,  the  two 
pubio-vesical  fossettes,  bounded  by  the  umbilical  ligament; 
thirdly,  a  little  more  externally,  the  internal  crural  fossettes, 
limited  by  the  external  iliac  and  epigastric  vessels.  Its  sides, 
formed  by  the  psoas  muscles  and  iliac  vessels,  have,  posteriorly, 
the  ureters  and  internal  iliac  vessels.  In  man,  the  deferential 
canal  slides  in  its  antero-lateral  angle.  Hence,  in  the  natural 
condition,  the  superior  pelvic  opening  in  the  female  is  much 
larger  anteriorly,  or  obliquely  from  before  backwards,  than  in 
any  other  direction.  The  space  between  the  iliac  vessels,  at  the 
point  where  they  reach  the  superior  surface  of  the  horizontal  por  - 
tion  of  the  pubes,  is  four  inches  and  a  half.  From  the  same  point, 
that  is,  the  external  portion  of  the  crural  ring  to  the  sacro-iliac 
notch  of  the  opposite  side,  it  is,  also,  four  inches  and  a  half.  Whilst 
from  before  backwards,  it  is  but  four,  and  transversely,  in  the 
centre  between  the  psoas  muscles,  but  three  and  a  half. 

This  opening  is  a  plane  strongly  inclined  forwards  and  down- 
wards, in  consequence  of  the  sacrum  being  much  more  elevated 
than  the  pubes ;  and  when  the  psoas  muscles  are  tense,  it  is 
evident  that  the  space  is  greatest  in  the  latter  direction.  There 
is,  consequently,  nothing  surprising  in  the  occiput  tending  to 
reach  one  of  the  lateral  angles  of  the  space,  though  it  at  first 
presented  in  a  different  direction. 

The  sacro-iliac  notches,  being  almost  completely  filled  by  the- 
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psoas  and  other  soft  parts,  cause  the  position  in  which  the 
infant  presents  the  occiput,  directly  forwards  or  backwards,  to 
be  far  from  impossible,  as  we  should  be  tempted  to  consider 
from  merely  examining  the  skeleton.  Two  inches  lower,  that 
is  to  say,  beneath  the  psoas,  the  cavity  no  longer  presents  the 
triangular  figure  of  the  proper  opening ;  we  then  find  five  inches 
transversely,  and  only  four  from  the  symphysis  pubis  to  the 
sacro-lumbar  angle.  But  in  prolonging  a  line  horizontally 
backwards,  allowing  for  the  inclination  of  the  pelvis,  this 
diameter  is  five  inches ;  and  the  head,  once  arrived  in  the 
middle  of  the  true  pelvis,  would  proceed  equally  well  in  one 
direction  as  the  other,  if  the  tortion  of  the  trunk  did  not 
prevent  it. 

The  rectum,  rather  less  inclined  than  in  man,  in  consequence  of 
the  great  size  of  the  pelvic  cavity,  thus  explains  the  preponderating 
frequency  of  perinaeal  hernias  on  the  right  over  the  left  side. 
Its  dilatation  is,  also,  more  considerable  from  the  habitual  con- 
stipation amongst  the  greater  number  of  females. 

The  recto-vesical  excavation  here  becomes  recto-uterine,  or 
recto-vaginal,  and  descends  lower  than  in  the  other  sex.  The 
ligaments  forming  the  circumference  evidently  enclose,  in  many 
subjects,  a  fasciculus  of  muscular  fibre,  or  of  the  same  nature 
as  those  of  the  uterus.  This  cul-de-sac  being  very  deep,  the 
intestine  may  be  constricted  during  pregnancy ;  meeting  with 
less  resistance  than  superiorly,  they  swell  freely,  whilst  the 
uterus  compresses  them  above.  We  can  understand  how  the 
viscera,  implicated  here,  project  into  the  vulvo-uterine  canal, 
forming  vaginal  heraiae. 

The  recto-vaginal  excavation  has  not  hitherto  been  sufficiently 
studied.  The  fcetal  sac  may  be  placed  here  in  extra-uterine 
fecundation,  and  project  into  the  vagina.  De  Caigneau  called 
me  in,  in  1829,  to  a  female  who  presented  a  remarkable  ex- 
ample of  this,  confirmed  by  post-mortem  examination.  It  is  in 
such  cases,  in  particular,  that  rupture  may  occur  in  the  rectum 
or  vagina,  and  that  it  would  be  easy  to  extract  the  foetus  by 
incising  the  posterior  wall  of  the  latter  canal.  The  fundus  of 
the  uterus  being  reversed  is,  also,  the  cause  of  various  and 
numerous  accidents.  In  a  lady  who  died  after  fourteen  years  of 
suffering  in  the  whole  of  the  abdomen,  and  constipation,  there 
was  no  other  lesion.  In  another,  whom  I  saw  with  M.  Deligny, 
there  was  an  enormous  abscess  closed  by  adhesion  superiorly,  and 
which  it  would  have  been  impossible  to  have  emptied  by  the 
vagina.  Long  maintained  in  this  state,  the  parts  rarely  fail  to 
contract  some  inflammatory  lesion,  some  degeneracy,  rendering 
reduction  for  ever  impossible,  and  which,  although  mere  bands, 
are  perpetual  causes  of  sterility  and  abortion.  We  should 
penetrate  here,  in  vaginal  paracentesis,  for  ascites,  and  this  point, 
from  its  weakness,  is  most  likely  to  yield  in  labour,  and  is 
frequently  perforuted  in  excision  of  the  neck  of  the  uterus. 
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The  union  of  the  rectum  with  the  vagina,  denser  in  the  median 
line  than  laterally?  in  its  turn  explains  why  hernia  is  more  fre- 
quent on  the  side  than  in  the  centre.  Should  the  intestine  slide 
more  externally,  hernia  of  the  labium  majus  might  occur,  differ- 
ing so  little  from  that  named  perinseal,  that  Scarpa  appears  to 
confound  them. 

The  parts  implicated  by  the  vagina  frequently  unravel  the 
wall  of  this  canal,  and  are  only  covered  by  the  mucous  membrane, 
cellulo- fibrous  tissue,  and  the  peritoneum,  forming  the  hernial 
sac.  No  large  vessels  are  here  met  with,  and  if  constriction 
occurs,  we  do  not  see  what  need  prevent  its  removal.  Should 
they  penetrate  the  lips  of  the  pudendum,  or  project  into  the  peri- 
naeum,  the  recto-vesical  aponeurosis  and  levator  ani  muscle 
would  tear  or  be  considerably  weakened.  They  are  then  enve- 
loped by  skin,  sub-cutaneous  tissue,  the  fibres  of  the  transversus 
perinsei,  and  constrictor  vaginae  muscles,  by  another  cellular  or 
aponeurotic  layer,  by  the  levator  ani  muscle,  and  pelvic  aponeu- 
rosis if  it  be  not  torn,  by  the  fascia  propria,  and,  lastly,  by 
peritoneum.  In  the  latter  cases,  the  neck  of  the  sac  is  so  far 
from  the  exterior,  and  the  branches  of  the  internal  pudic  so 
large,  that  the  operation  would  be  attended  with  danger. 

The  greater  number  of  perinseal  hernias,  in  women,  arise  from 
the  larger  size  of  the  pelvic  cavity;  whence  Scarpa  appears  to 
consider  that,  when  these  tumours  are  met  with  in  man,  there 
must  be  some  characters  in  the  pelvis  proper  to  females. 

The  uterus,  united  to  the  broad  ligaments,  divides  the  pelvis 
into  two  portions.  Maintained  only  by  membranous  folds,  it 
may  move,  and  follow  the  direction  to  which  its  weight  inclines 
it.  The  greater  convexity  of  its  posterior  wall  would  draw  it 
more  backwards,  and  incline  it  to  that  side;  and  uterine  retro- 
version and  retroflexion  are  much  more  frequent  than  permanent 
anteversion.  Its  retroversion  once  commenced,  the  packet  of 
intestines  press  on  its  anterior  surface,  instead  of  sliding  poste- 
riorly, forcing  it  more  and  more  downwards ;  and  its  fundus, 
pressing  on  the  rectum,  renders  defecation  proportionally  diffi- 
cult. The  bladder  is,  moreover,  so  intimately  attached  to  it, 
that  it  pushes  it  towards  the  sacrum,  or  tends  to  elevate  it 
towards  the  pubes,  according  as  it  is  full  or  empty. 

As  the  peritoneum  only  covers  the  uterus  as  far  as  the  neck, 
anteriorly,  it  is  almost  impossible  to  wound  it  in  vaginal  litho- 
tomy ;  and  the  cul-de-sac,  separating  it  from  the  bladder,  is  thus 
much  more  shallow  than  that  in  front  of  the  rectum. 

The  os  tincae,  although  embraced  by  the  superior  extremity  of 
the  vagina,  nevertheless,  projects  sufficiently  into  this  canal  to  be 
seized  and  excised.  We  must  not,  in  such  circumstances,  forget 
that  the  peritoneum  and  bladder  are  very  close,  and  that  an 
incision  of  some  lines  from  the  centre  to  the  circumference 
would  easily  wound  them,  especially  backwards. 
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The  vagina,  the  broad  ligaments,  the  bladder,  and  the  floor  of 
the  pelvis,  are  sufficiently  loose  and  supple  for  the  uterus  to  be 
expelled  by  muscular  action,  and  then  to  acquire  so  large  a  size 
as  to  prevent  its  return. 

Not  only  does  the  mobility  of  the  uterus  allow  the  displace- 
ments already  described,  but  it  also  admits  of  the  entire  organ? 
with  the  Fallopian  canals  and  ovaries,  escaping  above  the  pubes. 
Chaupart  has  met  with  these  parts  in  a  sac,  which  traversed  the 
inguinal  canal,  in  the  body  of  a  woman  aged  fifty.  Lallement 
made  a  similar  observation  in  a  woman  of  the  same  age,  and 
another  in  one  of  eighty-two. 

At  first  sight,  there  is  nothing  in  the  anatomical  arrangement 
to  account  for  the  possibility  of  such  herniae.  During  pregnancy, 
we  may,  on  the  contrary,  imagine  that  this  organ  may  escape 
through  the  walls  of  the  abdomen,  or  the  inguinal  ring,  or  crural 
canal,  which  appears  to  be  the  case,  according  to  the  observa- 
tions of  Sennert,  &c. 

The  broad  ligaments  enclose,  in  their  superior  border,  the 
ovary  and  its  ligament,  the  Fallopian  tube,  and  round  liga- 
ment. 

The  round  ligament,  a  mere  fasciculus  of  the  proper  fibres  of 
the  uterus,  enveloped  by  peritoneum,  extends,  forming  a  half 
circle,  with  its  convexity  directed  outwards,  towards  the  inguinal 
canal,  to  spread  out  in  the  mons  Veneris,  groin,  and  greater  lip. 
Stronger  and  shorter  on  the  right  than  left,  it  is  thus  the  cause 
of  the  frequent  inclination  of  the  uterus  towards  that  side. 

These  ligaments  tend,  by  their  contractility,  to  raise  the  uterus 
towards  the  pubes,  and  not  to  lower  the  neck  towards  the  penis, 
during  copulation,  as  considered  by  some  writers.  During 
pregnancy,  on  the  contrary,  they  evidently  support  it,  drawing 
it  downwards  and  forwards.  I  have  twice  seen  the  round  liga- 
ment of  the  right  side  so  manifestly  contracted,  as  to  form  a 
tense  cord,  very  distinct,  whilst  the  uterus  acted  to  expel  the 
placenta. 

The  ovary,  mobile,  like  the  Fallopian  tube  and  uterus,  drawn 
by  the  latter  organ  in  all  its  displacements,  may  proceed  alone 
towards  one  of  the  natural  openings  in  the  abdominal  parietes. 
Vayret,  Pott,  Lassus,  Denux  have  met  with  it  in  the  inguinal 
canal. 

The  observation  of  Pott  is  particularly  curious,  proving  that 
the  ovary  may  be  extirpated  without  much  danger. 

The  female  then,  by  degrees,  looses  the  characters  of  her  sex. 
This  gland  is  formed  of  a  proper  tissue,  and  enveloped  in  a  sort 
of  fibrous  shell,  in  which  are  enclosed  the  ova  or  germs,  and  other 
vesicles.  If  we  are  at  a  loss  to  understand  how  so  resistant  a 
membrane  breaks,  and  permits  an  ovum  to  pass  into  the  tube, 
we  may  easily  conceive  that,  its  central  hydatids  dilating,  the 
ovary  becomes  transformed  into  a  large  pouch,  either  single  or 
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multiplied,  according  as  one  or  several  vesicles  are  diseased  at 
the  same  time. 

The  ovarian  cysts  may  thus  fill  the  whole  of  the  abdomen, 
mount  to  the  diaphragm,  and  completely  resemble  ascites,  push- 
ing the  intestines  towards  the  side  of  the  spine ;  which  I  have 
often  seen,  particularly  in  a  woman,  aged  thirty-two,  who  died 
at  the  Hopitai  de  la  Faculte,  in  1824.  A  stimulating  injection 
would  not  produce  such  a  catalogue  of  frightful  symptoms  as  have 
been  supposed  to  follow  such  introductions  into  the  peritoneum, 
as  the  ovarian  pouch  then  forms  an  isolated  sac,  having  no  es- 
sential connexion  with  any  other  organ  of  the  abdomen.  Neither, 
if  the  tumour  had  not  contracted  adhesions  by  its  surface,  would 
its  extirpation  be  so  exceedingly  dangerous.  We  may  also  ima- 
gine that  a  cyst,  or  any  other  tumour,  plunging  into  the  pelvis, 
may  contract  such  relations  with  the  vagina,  that  it  might  be 
possible,  in  cases  of  necessity,  to  empty  or  extirpate  it  by  this 
canal. 

With  regard  to  the  Fallopian  tube  it  is  necessary  to  re- 
mark, that  the  extreme  narrowness  of  its  canal  explains  how  a 
fecundated  ovum  may  be  arrested  in  its  course  towards  the 
uterus,  and  give  rise  to  tubular  pregnancy ;  how,  if  altogether 
obliterated,  the  product  of  conception  may  force  a  passage  across 
the  fibres  of  the  uterus,  be  developed  in  the  substance  of  its 
walls,  and  constitute  interstitial  pregnancy.  The  thinness  of 
the  walls  of  this  canal,  on  the  other  hand,  predisposes  them 
to  rupture,  whence  tubular  pregnancy  would  be  converted  into 
abdominal,  and  effusion  take  place  in  the  peritoneum.  Its  free 
extremity  being  open  in  the  form  of  a  funnel,  and  connected  to 
the  ovary  by  one  of  its  processes,  explains  how  an  ovum,  arrested 
at  its  exit  from  the  gland,  becomes  developed,  creating  a  pouch 
for  itself ;  so  that  it  is  difficult,  at  first,  to  tell  wrhether  the  preg- 
nancy is  ovarian,  tubular,  or  peritoneal. 

The  broad  ligament,  a  mere  fold  of  peritoneum,  being  con- 
tinuous, laterally,  with  the  pelvic  cellular  tissue,  diseases  of  the 
uterus  cause  suppurations  to  spread  towards  the  side  of  the  ab- 
domen, in  the  iliac  fossa,  flank,  groin,  &c.  Various  alterations, 
such  as  phlebitis,  induration,  and  adhesions,  observed  either  in 
the  pelvis,  or  the  rest  of  the  abdomen,  arise  from  the  same 
source. 

The  bladder,  rather  more  elevated  above  the  pubes  than  in 
man,  allows  of  hypogastric  lithotomy  being  performed  with 
greater  facility,  and  less  danger ;  a  fortunate  circumstance,  as  we 
are  frequently  obliged  to  have  recourse  to  it  in  this  sex.  Pressed 
by  the  uterus,  during  pregnancy,  its  neck  is  raised  behind  the 
symphysis.  Becoming  nearly  vertical,  or  so  flattened  that  ex- 
cretion of  the  urine  cannot  take  place,  the  bladder  enlarges. 
At  the  period  of  labour,  it  may  thus  neutralize  muscular  con- 
traction, or  break  under  its  influence,  if  we  did  not  take  the 
*  z  6 
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precaution  to  empty  it,  at  the  commencement  of  the  pains, 
Compressed  between  the  pubes  and  uterus,  it  ultimately  be- 
comes larger  than  in  man,  and  sometimes  is,  as  it  were,  divided 
by  a  gutter  moulded  on  the  front  of  the  uterus. 

The  relations  of  the  bladder  with  the  uterus  allow  of  hernia 
in  the  vagina.  It  may  equally  slide  to  the  sides  to  descend  into 
the  labium  majus.  It  approaches  the  inguinal  and  crural  open- 
ings in  pregnant  women,  and  sometimes  in  others,  sufficiently  to 
be  liable  to  protrude,  should  any  force  be  applied  from  behind. 
De  la  Porte  observed  double  inguinal  cystocele  in  a  woman  of 
seventy ;  Pott  in  a  girl  of  six,  and  another  of  thirteen.  Leveret 
and  Virder  have  found  the  bladder  in  the  groin,  passing  through 
the  crural  canal.  Leveret  mentions  a  case  where  the  bladder 
simultaneously  caused  hernia  in  the  vagina  and  crural  arch. 

With  the  exception  of  the  dimensions,  all  else  in  the  pelvis  of 
the  female  resembles  that  in  man.  The  peritoneum,  fascia 
propria,  aponeurosis,  muscles,  vessels,  nerves,  and  arteries,  are 
almost  analogous.  Instead  of  deferential  canals,  there  are  ute- 
rine and  vaginal  veins  and  arteries. 

The  ovaries  replace  the  vesiculse  seminales.  Almost  all  these 
vessels,  at  first  enclosed  in  the  broad  ligaments,  must  necessarily 
be  divided  in  complete  extirpation  of  the  uterus.  The  situation 
of  the  iliac  veins  and  arteries,  on  the  sides  of  the  opening,  causes 
them  to  be  compressed  by  the  uterus,  after  three  or  four  months 
of  pregnancy,  preventing  the  return  of  venous  blood,  and  pro- 
ducing the  varicose  state  so  frequently  remarked  in  the  hypo- 
gastrium  and  lower  extremities  of  pregnant  women.  Lying  on  the 
spine,  the  aorta  itself  may  be  compressed  during  travail,  explain- 
ing the  cerebral  congestions  and  bloated  condition  of  the  face. 
The  obturator  nerve,  placed  at  the  entrance  of  the  cavity,  en- 
counters the  strongest  compression,  at  the  moment  when  the 
head  passes  through  the  opening,  and  accounts  for  the  cramps 
or  pains  then  experienced  in  the  groin  and  upper  part  of  the 
thighs.  Separated  from  the  opening  by  the  tendon  of  the  psoas, 
the  crural  nerve,  on  the  contrary,  scarcely  suffers  any  thing  from 
the  developement  of  the  uterus.  The  sciatic  plexus,  occupying 
the  inferior  region  of  the  pelvis,  remains  free  until  the  head 
arrives  in  the  perinaeal  opening,  and  shows  why  the  cramps  of 
the  whole  length  of  the  limb  are  only  felt  towards  the  termina- 
tion of  accouchement. 

The  uterus  also  merits  long  details  with  regard  to  gestation ; 
but  these  would  exceed  our  limits.  Let  us  merely  remark  that, 
if  it  does  not  ascend  opposite  the  pubes  until  about  the  third 
month,  it  surpasses  the  upper  opening  by  nearly  two  inches 
during  the  fourth ;  that,  towards  the  end  of  the  fifth  month,  its 
fundus  approaches  very  closely  to  the  umbilicus,  which  it  passes 
during  the  sixth ;  that  it  does  not  reach  the  epigastrium  until  the 
end  of  the  seventh  but  nearly  fills  that  region  in  the  eighth; 
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and,  lastly,  that,  during  the  ninth,  it  descends,  rather  than  mounts, 
During  this  ascension,  the  uterus  inclining  to  the  right  by 
turning  on  its  axis,  the  caesarian  operation,  performed  on  the 
median  line,  would  fall  near  its  left  border,  become  anterior, 
and,  consequently,  on  a  part  abundantly  supplied  with  very 
large  vessels. 


\ 

CHAPTER  TWELFTH. 

OF  THE  EXTREMITIES. 

Irregular  cones,  the  limbs  are  the  essential  organs  of  motion. 
Generally  villous,  their  skin  requires  to  be  carefully  shaved  when 
they  are  wounded. 

The  transverse  or  semilunar  lines,  observed  in  the  neigh- 
bourhood of  the  articulations,  serve  as  guides  in  operations. 
Fissures,  grooves,  and  depressions  are  also  frequently  met  with. 
Being  parallel  to  the  muscles,  vessels,  and  nerves,  the  latter  are 
a  great  guide  in  ligature  of  the  arteries,  and  indicate  the  direc- 
tion for  incisions,  which  may  be  required  in  diseases  of  the  part ; 
there  are,  also,  bony,  fleshy,  and  fibrous  eminences.  The  sub- 
cutaneous tissue  presents  the  same  characters  as  cellular  tissue  in 
general;  consequently  they  are  very  subject  to  phlegmonous  and 
diffused  inflammations.  The  superficial  veins,  for  the  most  part 
voluminous,  very  apparent  at  the  exterior,  are  nearly  the  only 
ones  opened  in  phlebotomy  in  the  present  day.  The  aponeuro- 
ses of  the  limbs  are  the  most  complete  and  complicated  of  the 
body.  The  septa  or  laminae,  detached  from  their  internal  sur- 
faces, form  as  many  secondary  sheaths  as  there  are  fleshy  fasci- 
culi. Their  great  mobility  accounts  for  their  luxations.  The 
reason  of  the  fractures  of  which  they  are  so  frequently  the  seat, 
is  found  in  their  exposure  to  external  agents,  and  in  the  dispo- 
sition of  their  skeleton.  Lastly,  the  multiplied  uses  to  which 
they  are  destined,  and  their  texture,  even,  are  sufficient  reasons 
for  the  numberless  diseases  to  which  they  are  subject,  and  the 
variety  of  operations  performed  upon  them. 

Developed  by  a  kind  of  vegetation,  and  commencing  about 
the  fifteenth  day  of  conception,  they  are  susceptible  of  numerous 
malconformations ;  some  by  anomaly  of  developement,  others  by 
destruction,  disease,  &c.  I  saw,  in  company  with  M.  Gasnaule, 
a  fcetus,  enormous  in  other  respects,  in  which  the  four  extremi- 
ties were  not  above  a  few  inches  in  length,  although  they  con- 
tained the  bones  in  their  natural  order.  A  little  woman,  aged 
thirty,  whom  I  saw  in  1825,  was  in  the  same  condition.    I  once 
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met  with  a  foetus  in  which  the  arms  and  thighs  were  wanting, 
although  the  fore  arm  and  legs  were  well  formed.  The  Ameri- 
can journals  have  given  the  history  and  drawing  of  a  young 
person,  aged  twenty,  entirely  deprived  of  limbs,  but  otherwise 
properly  formed.  The  various  modifications  of  club-foot  and  de- 
formities of  birth  are  well  known. 


SECTION  FIRST. 

THORACIC  EXTREMITIES. 

Appended,  as  it  were,  to  the  chest,  and  free  along  the  trunk, 
the  superior  or  thoracic  extremities  of  man,  pushed  outwards 
by  the  clavicle,  resemble  no  other  part  in  this  assemblage  of 
characters.  Their  coniform  or  cylindrical  shape,  the  support 
furnished  by  their  muscles  and  aponeuroses  to  the  subcutaneous 
tissue,  allow  of  compression  being  applied  with  better  effect 
here  than  elsewhere,  and  cause  the  dissipation  of  diffused  in- 
flammation in  an  admirable  manner.  More  numerous,  shorter, 
and  communicating  more  frequently  with  the  deep-seated,  their 
superficial  veins  have  scarcely  any  valves.  Free  up  to  their  en- 
trance in  the  axilla,  having  no  fibrous  arches  nor  rings  to 
pierce,  as  in  the  thigh,  the  circulation  through  them  is  rarely  in- 
terrupted, and,  consequently,  they  are  seldom  varicose.  The 
acromion,  external  condyle,  and  thumb,  which  mark  the  exter- 
nal border  of  the  upper  extremity,  the  head  of  the  humerus, 
internal  condyle,  and  little  finger  distinguishing  its  internal 
border  in  supination,  become,  the  one  anterior,  and  the  other 
posterior,  in  pronation,  and  should  be  borne  in  mind  in  frac- 
tures. 

Thoracico-humeral  region. — The  arm,  in  addition  to  the 
shoulder,  gives  rise  to  a  second  region,  the  axilla,  by  uniting  to 
the  chest. 

Subclavian  or  axillary  region. — The  axilla^  the  most  important 
region  of  the  upper  extremity,  limited,  superiorly,  by  the  supra- 
clavicular region,  inferiorly  by  the  free  border  of  the  great 
pectoral  and  latissimus  dorsi  muscles,  externally  by  the  hume- 
rus and  scapulo-humeral  articulation,  and,  internally,  by  the 
chest,  thus  represents  a  pyramidal  excavation,  free  at  its  base, 
and  continuous,  by  its  apex,  with  the  neck. 

A  large  superficial  groove,  depresses  its  anterior  wall,  and 
merits  the  name  of  subclavian  excavation  or  depression.  More 
marked  in  thin  individuals,  its  depth  is  increased,  when  the  arm 
is  approached  to  the  trunk.  Superiorly,  there  is  a  triangular  space, 
by  which  the  joint  may  easily  be  penetrated.  Limited,  externally, 
by  the  head  of  the  humerus,  internally  by  the  coracoid  process, 
and  superiorly  by  the  clavicle  and  acromion,  this  triangle  is  the 
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point  selected  for  the  entrance  of  the  knife,  in  amputation  at 
the  joint,  according  to  the  method  of  M.  Grosbois. 

Below,  the  subclavian  excavation  terminates  in  the  anterior 
border  of  the  axilla,  a  kind  of  rounded  arch,  the  concavity  of 
which  looks  downwards,  of  considerable  thickness  in  fat,  but 
very  thin,  and  almost  sharp,  in  lean  subjects. 

At  its  base,  the  axilla  presents  an  excavation,  the  cavity  of 
the  axilla,  the  depth  of  which  augments  in  the  depression  of  the 
arm.  Its  form  is  triangular,  having  its  base  on  the  chest.  A 
rounded  border,  like  the  preceding,  and  enclosing  the  anterior 
surface  of  the  teres  major  and  latissimus  dorsi  muscles,  or  the 
posterior  border  of  the  axilla,  circumscribes  it  posteriorly.  By 
placing  the  finger  in  the  cavity  of  the  axilla,  we  may  feel 
through  the  skin,  when  the  individual  is  not  very  fat,  lymphatic 
glands,  head  of  the  humerus,  brachial  plexus  of  nerves,  and  the 
pulsation  of  the  axillary  artery. 

Skin. — Delicate,  and  very  elastic  in  front,  still  finer  below, 
very  extensible,  and  of  a  deeper  colour  there  than  elsewhere, 
covered  with  hair,  which  is  never  very  long,  but  more  abundant 
in  man  than  woman,  and  not  developed  until  puberty,  the  skin 
here  encloses  follicles,  which  secrete  the  unctuous  matter  always 
found  in  the  axilla.  This  matter,  in  greater  or  less  quantity,  as 
we  know,  according  to  individuals,  sometimes  gives  off  a  very 
strong  odour,  principally  among  persons  whose  hair  is  white  or 
red,  and  at  others  is  sufficiently  acrid  to  produce  excoriation 
of  the  part. 

The  subcutaneous  tissue  is  composed  of  a  variety  of  objects  ; 
first,  of  fat  and  cellular  tissue,  subsequently  of  blood  vessels  and 
nerves.  Its  adipose  vesicles,  more  abundant  in  front  than  at 
the  bottom  of  the  region,  may  form  an  extremely  thick  layer. 
Thus,  in  stout  individuals,  the  cellular  tissue  of  the  axilla  ap- 
pears slight,  whilst  it  represents  a  distinct  and  strong  lamella 
in  those  who  are  thin.  The  cutaneous  surface  of  the  lamella, 
unequal  and  filamentous,  supports  the  adipose  cellules.  The 
other,  lamellous,  smooth,  does  not  adhere  very  firmly  to  the 
aponeurosis.  It  is  in  this  layer  that  the  cephalic  vein  ramifies. 
The  cellular  tissue  of  the  cavity  of  the  axilla  blends  with  the 
aponeurosis,  and  encloses  several  lymphatic  glands  in  its 
areola. 

Aponeurosis. — Beneath  the  greater  pectoral  and  latissimus 
dorsi,  the  brachial  fascia  is  disposed  in  the  following  manner : 
one  of  its  laminae,  mounting  in  front,  as  a  simple  cellular  mem- 
brane, attaches  itself  to  the  clavicle,  penetrates  the  coraco-cla- 
vicular  triangle,  thus  gains  the  contour  of  the  articulation,  and 
adheres  strongly  to  the  muscular  fibres.  At  the  side  of  the 
shoulder,  this  membrane  may  always  be  distinguished  from  the 
subcutaneous  tissue.  We  should  carefully  avoid  mistaking  ab- 
scesses, which  form  external  to  it,  for  those  developed  beneath. 
The  former  invariably  tend  towards  the  skin,  and  are  not  more 
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dangerous  than  those  in  the  limbs.  The-latter,  oil  the  contrary, 
always  extend  towards  the  axilla.  Another  layer  slides  behind 
the  greater  pectoral  and  invests  its  posterior  surface.  The 
same  disposition  takes  place  for  the  latissimus  dorsi ;  the  posterior 
portion,  however,  being  rather  stronger.  The  process  passing 
in  front  of  this  muscle,  also  strong,  is  thinner  as  it  ascends, 
so  that  it  soon  becomes  nothing  more  than  a  lamella,  running 
to  the  posterior  surface  of  the  pectoral  muscles,  having  invested 
the  free  surface  of  the  sub-scapular  and  serratus  magnus.  The 
proper  cellular  tissue,  appearing  to  result  from  a  splitting  of  these 
aponeuroses,  as  they  pass  from  one  border  of  the  axilla  to  the 
other,  forms  an  assemblage  of  layers  and  filaments  con-, 
tinuing  uninterruptedly  to  the  axillary  aponeurosis,  with  which 
it  contracts  most  intimate  union.  Prolonged,  in  addition,  into 
the  supra-clavicular  region,  it  is  thus  a  means  of  communi- 
cation between  the  axilla  and  the  posterior  region  of  the 
neck,  through  the  space  existing  between  the  trapezius,  levator 
anguli  scapulse,  and  scaleni  muscles.  Thus,  we  find  the  rea- 
son why  the  axilla  is  the  common  rendezvous  for  all  surround- 
ing suppurations. 

By  destroying  the  cellular  tissue,  gangrenous  inflammations 
give  rise  to  great  mischief ;  in  the  first  place,  by  leaving  a  space, 
which  is,  with  difficulty,  effaced  otherwise  than  by  methodical 
pressure  on  the  subclavian  depression ;  secondly,  by  being  fre- 
quently succeeded,  when  the  cure  is  effected,  by  contraction  of 
the  whole  cavity,  which  may  for  ever  destroy  the  functions 
of  the  limb ;  thirdly,  by  allowing  the  introduction  and  exit  of 
a  certain  quantity  of  air,  leading  to  the  belief  of  communication 
with  the  lung,  as  I  saw  in  a  remarkable  example,  during  1832. 
This  phenomenon,  which,  as  described  by  M.  Blandin,  is  some- 
times the  result  of  rather  deep  wounds,  and  may  cause  em- 
physema, does  not  depend  upon  the  motions  of  the  arm,  as 
that  author  supposes,  but  rather  on  the  alternate  dilatation  or 
contraction  of  the  chest;  fourthly,  by,  for  a  long  period,  in- 
terfering with  the  course  of  the  lymph  or  blood,  and  the.  ner- 
vous functions  throughout  the  whole  limb,  leaving  it  predisposed 
to  cedema,  erysipelas,  abscess,  &c. 

Muscles. — The  pectoralis  major  is  separated  from  the  skin  by 
the  aponeurosis,  superficial  fascia,  some  vessels  and  nerves. 
Its  fibres  converge  from  the  clavicle  and  ribs  to  the  humerus, 
so  that  to  reach  the  axilla,  it  is  quite  sufficient  to  isolate  its 
fasciculi,  without  dividing  it.  Inserted  into  the  anterior  lip  of 
the  bicipital  groove,  the  pectoralis  major  prevents  the  long  ten- 
don of  the  biceps  from  slipping  out  in  front.  A  more  or  less 
distinct  fissure,  which  we  may  call  cor aco- deltoid  jissnre,  larger 
superiorly  than  inferiorly,  and  filled  with  adipose  cellular  tissue*, 


*  In  addition  to  this  adipose  cellular  tissue,  we  find  the  cephalic  vein  and  a  division 
of  the  thoracico-aeroraialis  artery  in  this  fissure. — H.  H. 
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separates  it  from  the  deltoid.  The  coracoid  process  commonly 
lies  to  its  upper  portion,  but  more  deeply  seated. 

The  pectoralis  minor,  extending  from  the  coracoid  process  to 
the  external  surface  of  the  third,  fourth,  and  fifth  ribs,  crosses 
the  posterior  surface  of  the  preceding,  nearly  at  right  angles,  and 
is  separated  from  it  by  thick  cellulo-adipose  tissue,  containing 
vessels  of  some  magnitude.  Its  posterior  surface  passes  over 
the  axillary  vessels  and  nerves,  in  such  a  manner,  that  we  may 
reach  these  organs,  above  and  below,  without  dividing  it. 

Its  superior  border  forms  the  base  of  a  triangle,  which  we  may 
name  clavi-pectoral^  the  other  limits  of  which  are  represented  by  the 
clavicle,  on  the  one  part,  and  the  thorax,  on  the  other.  We  here 
find,  from  the  chest  towards  the  arm,  loose  cellular  tissue,  axil- 
lary, anterior  thoracic,  and  cephalic  veins,  axillary  and  acro- 
mial arteries,  brachial  plexus  of  nerves,  and  its  anterior  thoracic- 
branches. 

Beneath  the  muscle,  the  pectoralis  major  hides  another 
triangle,  larger  than  the  preceding  ;  the  inferior  side,  which  does 
not,  properly  speaking,  exist,  would  be  formed  by  the  anterior  border 
of  the  axilla,  and  would  extend  from  the  humerus  to  the  sixth  rib, 
being  consequently  about  five  inches  in  extent.  Its  external 
border,  formed  by  the  humerus,  is  three  inches  and  a  half,  and 
its  upper  side,  represented  by  the  lesser  pectoral,  only  three 
inches.  I  shall  call  this  the  sub-pectoral  triangle.  We  here  see  a 
great  quantity  of  cellular  tissue,  and  from  within  outwards  lym- 
phatic glands,  basilic  and  axillary  veins,  the  artery  enveloped 
by  the  nerves,  a  portion  of  the  coraco-brachialis  muscle,  tendon 
of  the  latissimus  dorsi,  and  teres  major  muscles ;  finally,  a  portion 
of  the  biceps. 

I  have  twice  seen  the  tendon  of  the  lesser  pectoral  cross 
the  back  of  the  coracoid  process,  to  be  attached  to  the  summit 
of  the  glenoid  cavity.  In  another  case,  it  was  inserted  beneath 
the  acromioclavicular  vault;  its  superior  border  was  sensibly  ele- 
vated, invaded  the  clavi-pectoral  triangle,  becoming  an  obstacle 
to  the  ligature  of  the  axillary  artery. 

The  subclavian  advances  more  or  less  into  the  axilla,  accord- 
ing as  the  clavicle  is  depressed  or  elevated,  and  is  covered  by  a 
fibrous  lamella,  to  which  it  is  attached,  and  to  which  it  some- 
times gives  origin. 

Axillary  aponeurosis. — This  lamella,  attached  to  "the  clavicle 
and  coracoid  process,  is  continuous  with  that  separating  the  del- 
toid from  the  capsule  of  the  joint,  and  by  it,  with  the  superficial 
fascia  of  the  shoulder.  Splitting,  to  invest  the  two  surfaces  of 
the  lesser  pectoral  muscle,  and  the  common  tendon  of  the  cora- 
co-brachialis and  biceps,  it  descends  in  front  of  the  axillary 
vein,  with  which  it  appears  continuous  superiorly.  Thus  pro- 
longed over  the  brachial  plexus,  before  losing  itself  in  the  cel- 
lular tissue  of  the  axilla,  very  strong  in  some  individuals,  es- 
pecially in  front  of  the  vein,  continuous  with  those  of  the  neck 
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and  the  superior  opening  of  the  thorax,  it  is  one  of  the  lamella? 
which  presents  most  opposition  when  we  would  expose  the  axil- 
lary artery.  Since  I  attempted  to  point  out  the  importance  of 
this  in  1825,  M.  Blandin  has  described  the  aponeurosis,  under 
the  name  of  fascia  clavicularis,  and  M.  Gerdy,  the  inferior 
portion,  by  that  of  suspensory  ligament  of  the  axilla  ;  but  it  ought 
rather  to  be  called  clavi-axillary,  or  coraco-clavicular,  as  I  at 
first  termed  it,  or,  still  better,  axillary,  if  we  speak  of  the  whole. 
It  is  this  which  sometimes  resists  intermuscular  abscess  of  the 
region,  frequently  forcing  them  to  the  front  of  the  articulation, 
in  the  sheath  of  the  deltoid. 

The  coraco-brachialis,  and  the  short  head  of  the  biceps, 
united  at  their  origin  from  the  coracoid  process,  soon  separate, 
the  biceps  passing  forwards,  while  the  coraco-brachialis  remains 
behind. 

The  sub  scapular  is,  the  anterior  surface  of  the  teres  major,  and 
anterior  margin  of  the  latissimus  dorsi,  form  the  posterior  wall 
of  the  cavity  of  the  axilla.  Between  the  teres  major  and  the 
subscapular  there  is  a  hole,  nearly  quadrilateral,  circumscribed 
by  the  anterior  border  of  the  subscapular  above,  by  the  teres 
major  below,  by  the  long  portion  of  the  triceps  behind,  and  by 
the  neck  of  the  humerus  in  front,  filled  by  cellular  tissue. 
This  hole,  which  I  shall  call  subscapulo-humeral,  allows  axil- 
lary abscesses  to  spread  to  the  posterior  surface  of  the  arm  or 
shoulder.  The  posterior  circumflex  artery  and  nerve,  also,  pass 
by  it. 

The  serratus  magnus,  fixing  the  shoulder  to  the  chest,  and, 
as  it  were,  uniting  the  spinal  border  of  the  scapula  to  the  pos- 
terior surface  of  the  great  pectoral,  conceals  the  intercostals,  and 
forms  the  internal  wall  of  the  axillary  cavity. 

Remarks. — It  is  thus  easily  seen  that  all  these  muscles  surround 
a  pyramidal  cavity,  the  apex  of  which,  filled  hy  cellular  tissue, 
is  continuous  with  the  supra-clavicular  region.  Its  anterior  wall, 
comprising  the  clavi-pectoral  and  sub-pectoral  triangles,  is  formed 
especially  by  the  clavi-axillary  aponeurosis.  The  subscapular, 
teres  major,  and  latissimus  dorsi  form  its  posterior  wall,  whilst 
the  serratus  magnus  almost  completely  bounds  its  internal. 
The  internal  and  posterior  walls  of  the  axilla  unite  at  an  acute 
angle  on  the  posterior  border  of  the  scapula.  As  this  angle  is 
quite  closed,  pus  cannot  extend  directly  from  the  cavity  of  the 
axilla  into  the  dorsal  region,  without  perforating  the  serratus 
magnus;  but  it  easily  arrives  by  making  a  slight  detour.  Follow- 
ing the  cellular  track,  separating  the  superior  border  of  this 
muscle  from  the  levator  anguli  scapulae,  it  may  spread  between 
the  trapezius  and  rhomboid,  or  burrow  in  front  of  the  rhomboid, 
to  descend  between  the  side  of  the  chest  and  the  serratus  mag- 
nus. Arrested  and  turned  back  by  the  aponeurosis,  it  finds 
another  course  through  which  to  reach  this  latter  interval,  by 
gaining  the  space  separating  the  inferior  angle  of  the  scapula 
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from  the  thorax,  which  limits  the  serratus  magnus  in  front,  the 
rhomboid  behind,  the  latissimus  dorsi  and  aponeurosis  below. 
Arrived  there,  the  pus  may  penetrate  as  above,  between  the  side 
of  the  chest  and  the  two  large  muscles  attached  to  the  posterior 
border  of  the  shoulder.  The  angle  resulting  from  the  union  of 
the  anterior  and  internal  walls,  still  more  acute,  is  prolonged  in 
front  of  the  thorax,  and  opposes  but  feeble  resistance  to  pus 
spreading  in  this  direction.  The  external,  truncated  superiorly, 
encloses  a  portion  of  the  coraco-brachialis  muscle,  the  humerus, 
and  the  internal  portion  of  the  scapulo-humeral  articulation. 
This  anatomical  disposition  permits  of  the  axillary  artery  being 
compressed,  and  of  abscesses  of  the  articulation  spreading  into 
the  axilla. 

Arteries. — The  axillary,  the  principal  trunk  of  the  region,  pre- 
serves its  name,  from  the  clavicle  as  far  as  the  posterior  border 
of  the  axilla.  Oblique  from  above  downwards,  and  from  within 
outwards,  it  gradually  diminishes  in  size  as  it  descends.  Supe- 
riorly, it  is  nearest  the  thorax,  whilst,  inferiorly,  it  is  closer  to 
the  arm.  Thus  wounds  in  the  cavity  of  the  axilla  are  less 
dangerous  the  nearer  they  are  to  the  chest,  whilst,  superiorly, 
we  avoid  it  more  surely  by  approaching  the  limb.  Internally 
are  the  vein  and  lymphatic  glands  ;  externally,  the  nerves ;  an- 
teriorly, nerves  and  veins ;  posteriorly,  some  nervous  branches, 
and  a  large  quantity  of  cellular  tissue.  To  submit  these  relations 
to  practical  deductions,  we  will  divide  the  artery  into  three 
portions. 

Clam-pectoral  triangle,  in  the  first  portion,  extending  from  the 
clavicle  to  the  posterior  border  of  the  lesser  pectoral,  the  vein 
being  internal  and  anterior,  ordinarily  covers  the  artery  so  much 
that  during  life  we  are  obliged  to  push  it  aside  in  operation  for 
aneurism.  Behind  the  vein,  this  artery  lies  on  the  first  inter- 
costal muscle,  the  second  rib,  and  in  the  first  portion  of  the  ser- 
ratus magnus,  but  only  by  means  of  cellular  tissue.  Exter- 
nally, it  is  accompanied  by  the  inferior  branch  of  the  brachial 
plexus  of  nerves,  which  gradually  proceeds  to  the  front.  All 
the  other  nerves  remain  behind,  and  to  its  external  portion. 
Still  more  externally,  we  see  the  cellular  tissue  of  the  summit  of 
the  axilla ;  subsequently  the  roof,  formed  by  the  coracoid  pro- 
cess. The  subclavian  muscle,  in  crossing,  descends,  for  about 
half  an  inch  in  front  of  it,  beneath  the  clavicle.  A  little  lower 
it  is  ordinarily  crossed,  very  obliquely,  by  an  anterior  thoracic 
nerve,  which  runs  between  the  pectoral  muscle.  In  front,  are 
some  dense  cellular  lamellae,  and  the  axillary  aponeurosis.  After 
this  fibrous  membrane  comes  a  layer  of  cellulo-adipose  tissue, 
the  pectoralis  major,  the  subcutaneous  aponeurosis,  and  tissue. 
Dividing  the  clavi-pectoral  triangle  into  two  nearly  equal  portions, 
its  direction  follows  that  of  the  coraco-deltoid  fissure.  Thus, 
cutting  in  this  fissure,  we  fall  directly  on  the  arter}r. 
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Beneath  the  pectoralis  minor,  the  second  portion  of  the  axillary 
artery  is  covered  by  the  pectoralis  minor.  The  nerves,  which 
were  all  placed  externally,  anteriorly,  and  posteriori)',  send  two 
cords,  one  anterior,  the  other  posterior,  which  cross  it  very  ob- 
liquely to  produce  the  median  at  its  internal  side.  The  nervous 
plexus  thus  forms  a  complete  sheath,  and  the  vein  does  not  lie 
immediately  upon  it.  At  present,  nearer  to  the  arm  than  to  the 
chest,  it  corresponds,  anteriorly  and  externally,  to  the  biceps  and 
pectoral,  posteriorly,  to  the  subscapular,  and,  remotely,  to  the 
serratus  magnus  within.  We  should  never  attempt  to  apply  a 
ligature  in  this  portion,  as  the  relations  already  described  suf- 
ficiently indicate  the  dangers  attending  such  an  operation.  If 
we  would  compress  it,  the  pressure  should  be  made  against  the 
head  of  the  humerus;  but  this  is  only  easy  in  thin  persons. 
We  may  also,  as  observed  by  Camper,  apply  pressure  in  front, 
across  the  great  pectoral  muscle,  upon  the  second  rib.  This 
latter  process,  however,  is  difficult  and  uncertain. 

Sub-pectoral  triangle. — Lastly,  the  third  portion  of  the  axillary 
artery  is  met  with  in  the  sub-pectoral  triangle,  where  it  has,  on 
its  radial  side,  a  root  of  the  median,  and  the  musculocutaneous 
nerve ;  to  its  ulnar  side,  the  posterior  root  of  the  median,  the 
internal  cutaneous  and  ulnar  nerves  ;  externally  and  posteriorly, 
the  radial  and  circumflex.  The  vein  is  in  the  same  relation 
as  in  the  preceding  portion.  Covered  by  the  pectoralis  major, 
it  lies,  posteriorly,  on  the  tendon  of  the  subscapular  or  latissimus 
dorsi,  and  on  the  humerus,  where  it  may  easily  be  compressed. 
In  the  third  of  its  length,  the  axillary  may  be  tied  in  two  diffe- 
rent manners.  At  first,  by  cutting  parallel  to  its  direction,  in 
the  interval  between  the  two  borders  of  the  cavity  of  the  axilla, 
as  performed  by  M.  Monoir,  or  by  dividing  the  pectoralis 
major  perpendicularly  to  its  direction,  as  recommended  by 
Desault  and  Delpech.  In  both  these  cases,  we  must  expect 
to  meet  with  a  very  strong  sheath,  enclosing  the  artery,  vein, 
and  nerve. 

The  acromial,  in  some  subjects,  separates  from  the  trunk  of 
the  axillary,  very  near  the  subclavian  muscle ;  but  as  it  is  more 
frequently  close  to  the  pectoralis  minor,  it  is  better,  as  a  general 
rule,  to  apply  the  ligature  higher,  than  lower,  in  front  of  the 
clavicle.  It  sometimes  furnishes  the  anterior  thoracic  branches, 
at  the  same  moment;  in  this  case,  it  is  at  first  much  more 
voluminous.  Its  acromial  portion  runs  directly  in  front  of  the 
lesser  pectoral  muscle,  to  bifurcate  behind  the  cephalic  vein, 
under  the  apex  of  the  coracoid  process.  One  of  its  branches 
passes  over  the  dorsal  surface  of  the  bony  prominence,  and  is 
lost  in  the  deltoid  muscle.  This  branch,  which  is  as  large  as  a 
crowquill,  is  naturally  divided  in  amputation  at  the  shoulder 
joint.  The  other  branch,  entering  the  coraco-deltoid  fissure, 
remains  at  first  internal  to  the  cephalic  vein,  next  passes 
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beneath  this  vessel  to  its  external  side,  and  finally  runs  for- 
wards. We  should  not  forget  this  circumstance,  when  we 
would  perform  phlebotomy  here. 

The  anterior  thoracic  arise,  the  superior,  in  the  clavi-pectoral 
triangle,  and  sometimes  even  from  the  acromial ;  the  inferior, 
from  the  middle  portion  of  the  axillary  beneath  the  lesser  pec- 
toral. Their  branches  are  principally  distributed  to  the  pec- 
toral muscles.  Ramifying  freely  in  the  cellular  tissue  sepa- 
rating them,  they  cause  great  trouble  in  the  ligature  of  the 
axillary  artery. 

The  external  mammary,  arising  opposite  the  inferior  border  of 
the  lesser  pectoral,  descends  on  the  side  of  the  thorax,  between 
the  pectoralis  major  and  serratus  magnus,  to  supply  the  in- 
teguments. This  is  the  most  frequently  opened  in  the  removal  of 
tumours  from  the  cavity  of  the  axilla.  It  gives  off  some  other 
branches,  which  are  lost  in  the  latissimus  dorsi  and  teres  major. 

The  common  or  sub-scapular  is  found  opposite  the  anterior 
border  of  the  muscle  of  the  same  name,  and  descends  behind 
the  nerves,  in  front  of  the  side  of  the  scapula,  where  it  soon 
bifurcates.  Being  the  largest  branch  of  the  axillary,  we  should 
tie  this  latter  above  or  very  far  beneath  it.  Its  anterior  branch, 
smaller  than  the  posterior,  is  the  continuation  of  the  primitive 
trunk,  and  ramifies  in  the  muscles  of  the  back  part  of  this 
region.  The  posterior  or  circumflex  curves  towards  the  pos- 
terior region  of  the  shoulder,  where  we  shall  meet  with  it,  as 
well  as  the  preceding. 

The  circumflex  arteries  are  frequently  given  off  by  one  trunk, 
close  to  the  sub-scapular,  from  which  they  are  sometimes  derived. 
In  all  cases,  the  posterior  circumflex  passes  immediately  behind 
the  shoulder,  through  the  sub-scapulo- humeral  foramen.  The 
anterior,  smaller  than  the  other,  is  placed  behind  the  musculo- 
cutaneous nerve,  the  coraco-brachialis,  biceps,  and  deltoid 
muscles.  Applied  on  the  bone,  it  divides  at  the  bicipital  groove  ; 
with  the  posterior  it  forms  an  arterial  circle  around  the  neck 
of  the  humerus,  which  may  be  torn  in  fractures  of  the  part ; 
whence  results  the  large  ecchymosis,  frequently  attending  this 
accident. 

The  origin,  size,  number,  and  distribution  of  all  these 
branches  are  capable  of  great  variations,  as  is  also  the  trunk 
of  the  axillary.  1  have  seen  it  divide  into  two  branches,  one, 
posterior,  largest,  giving  off  the  proper  brachial  artery,  the 
other,  anterior,  smaller,  formed  by  the  radial,  prolonged  as  far 
as  the  axilla,  the  division  continued  beneath  the  subclavian 
muscle. 

Veins. — Capable,  like  the  arteries,  of  being  divided  into  three 
portions,  the  axillary  vein  is  very  large,  and  placed,  at  first 
internal,  on  the  border  of  the  first  rib,  first  intercostal  muscle, 
second  rib,  and  serratus  magnus;  externally  and  posteriorly,  on 
the  axillary  artery,  to  which  it  adheres,  by  means  of  dense 
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cellular  tissue.  Anteriorly,  it  receives  the  lamella  from  the 
coraco-clavicular  aponeurosis,  which  fortifies  its  external  tunic. 
It  is  next  crossed  by  the  anterior  thoracic  nerve  and  arteries ; 
and  subsequently  covered  by  the  sub-muscular,  cellulo-adipose 
tissue,  &c.  When  swollen  after  expiration,  it  completely  hides 
the  artery ;  thus  Lizar's  method  may  be  of  service,  which  was, 
to  suspend  the  venous  circulation  below  the  axilla,  by  pressure 
on  the  limb  during  the  operation  for  aneurism. 

Behind  the  lesser  pectoral,  the  axillary  vein,  crossed  by  the 
branches  of  the  inferior  thoracic  artery,  lies  less  immediately  on 
the  internal  surface  of  the  artery,  being  separated  from  it  by 
the  two  roots  of  the  median  nerve ;  its  inferior  portion,  still 
internal,  is  also  placed  in  front ;  the  median,  cutaneous,  and 
ulnar  nerves  interpose  between  them.  Anteriorry,  it  is  crossed 
by  the  external  mammary  artery,  branches  of  the  second  and 
third  intercostal  nerves,  and  some  other  filaments.  All  the 
brachial  plexus  is  consequently  placed  behind,  and  externally. 

The  axillary  vein  ordinarily  receives  the  basilic,  (sometimes 
its  equal  in  size,)  the  collateral  veins  of  the  subscapular,  cir- 
cumflex, and,  in  some  persons,  internal  mammary,  in  the  sub- 
pectoral triangle.  The  latter  vein  and  the  basilic  enter  it  at  its 
internal  and  anterior  portion,  whilst  the  others  penetrate  at  its 
external  or  posterior  surface.  Their  trunks  are  seen  in  the 
interval  between  the  nerves,  and  all  constitute  at  this  point 
a  very  complicated  plexus,  producing  considerable  embarrass- 
ment when  we  would  expose  the  artery.  In  some  subjects 
they  remain  separated  as  far  as  the  lesser  pectoral  muscle  ;  but 
this  is  a  rare  occurrence ;  the  external  mammary  and  in- 
ferior thoracic  habitually  open  into  one  or  the  other  of  them 
beneath  this  muscle. 

Although  the  cephalic  vein  appertains  to  the  shoulder,  its  im- 
portance in  surgery  requires  that  we  should  here  examine  it  at 
some  length.  It  is  nearly  the  only  superficial  branch  meriting 
any  attention.  Lodged  in  the  deltoid  fissure,  it  is  more  or  less 
deeply  seated.  When  this  fissure  is  not  well  marked,  the  vein 
is  very  superficial.  When,  on  the  contrary,  the  fissure  is  dis- 
tinct as  far  as  the  bone,  it.  is  deeply  seated.  Enveloped  in 
cellulo-adipose  tissue,  in  penetrating  beneath  the  clavicle,  it 
passes,  internal  to  the  coracoid  process,  in  front  of  the  origins  of 
the  biceps,  coraco-brachialis,  and  lesser  pectoral  muscles ;  ob- 
liquely crosses  the  brachial  plexus  of  nerves  and  axillary  artery, 
to  enter  into  the  vein  on  its  external  and  anterior  side,  close  to 
the  subclavian  muscle.  In  this  course,  it  also  crosses  the  acro- 
mial artery,  in  such  a  manner  that  this  latter  forms  a  half 
circle  round  the  vein,  in  passing  behind  it,  M.  Huguier  in- 
formed me,  that  he  once  saw  it  enter  the  axilla  beneath  the 
great  pectoral  muscle,  instead  of  the  deltoid  fissure. 

The  number  of  veins  found  in  the  axilla  render  operations 
dangerous  from  two  causes ;  first,  by  phlebitis,  easily  produced 


THORACIC  EXTREMITIES. 


359 


by  their  injury,  and,  in  the  next  place,  because  several  of  them, 
being  maintained  in  their  situation  by  solid  lamella?,  appear 
to  allow  the  air  to  penetrate,  and  to  proceed  rapidly  to  the 
heart. 

The  lymphatics  are  very  numerous  in  this  region.  All  those 
from  the  upper  extremity,  as  well  as  those  from  the  exterior  of 
the  chest,  and  a  part  from  the  posterior  region  of  the  neck, 
enter  here.  We  tind  a  considerable  number  of  glands,  some 
forming  a  kind  of  chain  around  the  vessels,  whilst  the  others 
are  arranged  in  two  series.  There  are  some  which  constitute  a 
layer,  placed  between  the  anterior  wall  of  the  axilla  and  the 
vascular  and  nervous  plexus  ;  and  others,  again,  reposing  between 
this  plexus  and  the  posterior  wall  of  the  cavity.  They,  also,  more 
particularly,  occupy  the  space  separating  the  vessels  and  nerves 
from  the  serratus  magnus.  This  circumstance  is  exceedingly 
advantageous.  In  fact,  should  their  extirpation  become  neces- 
sary, we  shall  not  easily  be  deterred  by  the  depth  at  which 
they  may  be  placed,  when  we  recollect  this  anatomical  arrange- 
ment ;  especially  as  there  is  a  simple  method  of  ascertaining 
whether  we  can  prudently  attempt  their  removal.  This  consists 
in  separating  the  arm  from  the  trunk.  If  the  tumours  remain 
attached  to  the  thorax,  not  following  the  motions  of  the  limb, 
it  is  certain  that  they  are  not  intimately  connected  with  the 
arteries  and  nerves. 

We  know  with  what  facility  these  glands  inflame  and  swell 
in  the  diseases  of  the  breast  in  women,  of  the  whole  of  the 
chest  in  both  sexes,  and  especially  in  those  of  the  upper  ex- 
tremity. They,  thus,  frequently  suffice  to  disclose  the  existence 
of  disease,  where  it  was  not  apprehended.  The  glands  of  the 
axilla  swell  with  great  rapidity,  in  suppurations  and  virulent 
inflammation.  In  these  cases,  also,  the  suppuration  sometimes 
invades  the  surrounding  loose  and  abundant  cellular  tissue 
with  frightful  rapidity.  Hence  the  vast  abscesses  extending 
into  the  neighbouring  regions,  through  the  medium  of  the 
cellular  tissue.  In  swelling,  they  frequently  produce  infiltration 
of  the  limb.  Their  tumefaction,  arrested  by  the  thorax,  extends 
in  general  by  the  side  of  the  plexus :  thus  the  tumours  result- 
ing have  several  times  given  the  idea  of  aneurisms,  where  they 
did  not  exist.  Although  they  may  then  be  prolonged  upwards 
beneath  the  clavicle,  separate  the  pectoral  muscles  in  front,  and 
the  deltoid  externally,  push  the  latissimus  dorsi  backwards,  and 
send  prolongations  through  all  the  cellular  spaces  already  de- 
scribed, they  may  commonly  be  extirpated,  in  consequence  of 
their  point  of  origin,  which  allows  the  nerves  and  vessels  to 
remain  on  their  external  surface.  Receiving  an  artery  and 
vein  at  their  superior  and  external  side,  it  is  in  this  situation 
that  we  must  tie  their  pedicles,  when  we  would  remove  them. 
The  axillary  Vein,  being  nearer  than  the  artery,  is  more  ex- 
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posed  to  injury  in  these  operations;  whilst  the  situation  of  this 
vein  on  a  more  anterior  plane  requires  that  pressure  should  be 
made  from  behind  forwards. 

In  consequence  of  their  relations  with  the  vessels  and  nerves, 
we  scarcely  run  any  risk,  in  dissecting  the  diseased  masses  from 
the  axilla.  If  we  proceed  from  the  thorax  towards  the  arm,  from 
below  upwards,  and  from  behind  forwards,  we  scarcely  run  any 
risk,  and  their  anterior  surfaces  may  be  detached  with  the  fingers, 
or  the  handle  of  a  scalpel,  from  beneath  the  clavicle.  I  thus  re- 
moved;, one  in  1828,  as  large  as  a  child's  head,  without  any  hemor- 
rhage. In  three  individuals  who  died,  the  one  in  1824,  the  two 
others  in  1825,  the  vessels  were  so  much  implicated  in  the  tumour 
that  it  would  have  been  impossible  to  have  avoided  them ;  but 
the  disease,  which  had  acquired  vast  extent,  did  not  appear  to 
have  commenced  in  the  lymphatic  glands. 

Nerves.  —  The  brachial  plexus  furnishes  nearly  the  whole. 
In  the  clavi-pectoral  triangle  its  cords  are  united  in  a  fasciculus, 
placed  behind  and  external  to  the  artery.  Free  beneath  the 
clavicle,  and  towards  the  summit  of  the  axilla,  it  corresponds 
in  front  to  the  coraco-deltoid  fissure,  and  is,  consequently,  sepa- 
rated from  the  skin  merely  by  fat,  cellular  tissue,  and  the  trans- 
verse branch  of  the  acromial  artery,  the  cephalic  vein  being 
more  internal.  These  relations  do  not  prevent  its  being  very 
deeply  seated,  but  they  allow  of  its  being  reached  without 
dividing  the  muscles.  A  sharp-pointed  instrument,  carried  per- 
pendicularly to  the  axis  of  the  trunk,  on  the  internal  border  of 
the  coracoid  process,  in  the  retiring  angle  existing  between  the 
clavicle  and  this  eminence,  would  fall  directly  upon  it,  scarcely 
exposing  the  artery.  In  passing  below  the  lesser  pectoral, 
this  plexus  divides,  sending  off  two  branches,  which,  running 
beneath,  and  in  front  of  the  axillary  artery,  unite  between  this 
vessel  and  its  vein,  to  form  the  median  nerve. 

In  the  subpectoral  space,  the  nerves  of  the  arm  are  commonly 
isolated. 

The  median  remains  internal.  Towards  the  brachial  region, 
it  is  sometimes  found  in  front,  and  may  easily  be  drawn  back- 
wards, when  we  tie  the  artery  near  the  lesser  pectoral,  and,  on 
the  contrary,  pushed  forwards,  when  we  would  operate  near 
the  anterior  border  of  this  region.  The  vein  or  veins  lie  to  its 
internal  side. 

The  musculocutaneous,  continuous  with  the  anterior  root  of 
the  median,  gaining  the  posterior  surface  of  the  coraco- 
brachialis,  which  it  traverses,  is  but  very  remotely  connected 
with  the  artery. 

The  circumflex  separates  from  the  plexus  behind,  and  a  little 
above  the  inferior  border  of  the  subscapular  muscle,  over  which 
it  turns,  to  pass  beneath  the  neck  of  the  humerus.  Its  relations 
to  the  bone  are  such,  that  it  may  be  torn  in  fractures,  pro- 
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ducing  serious  mischief.  In  luxations  downwards,  it  is  also 
necessarily  compressed  by  the  head  of  the  bone. 

The  radial  or  musculo- spiral  is  given  off  opposite  the  circum- 
flex, these  two  cords  sometimes  arising  by  one  trunk.  Placed 
quite  posteriorly,  it  descends,  winding,  beneath  the  humerus. 
Entering  between  the  internal  and  posterior  portions  of  the 
triceps,  it  may  equally  be  stretched  and  torn  in  fractures,  and 
compressed  in  luxations.  It  is  not  in  immediate  relation  with 
the  artery. 

Internally  and  anteriorly  is  the  cutaneous  nerve,  which,  situated 
between  the  vein  and  artery,  is  sometimes  sufficiently  large  to 
have  been  mistaken  for  the  median. 

The  ulnar,  more  internal  and  posterior,  is  also  covered  by  the 
veins.  It  is  as  large  as  the  median,  from  which  it  is  distin- 
guished by  its  position,  and  because,  in  separating  from  its 
origin,  it  is  also  prolonged  from  the  artery,  by  passing  behind 
it. 

The  thoracic  vary  as  to  number.  We  distinguish  two  prin- 
cipal branches.  The  first  leaves  the  plexus  at  the  top  of  the 
clavi-pectoral  space,  proceeds  obliquely  forwards,  downwards 
and  inwards,  gives  off  several  filaments  to  the  cellulo-adipose 
tissue,  and  terminates  by  a  few  branches  in  the  greater  pectoral. 
Passing  in  front  of  the  vessels,  it  may  be  included  in  the  liga- 
ture upon  the  artery.  It  is  between  it  and  the  acromial  artery 
that  the  axillary  should  be  tied.  It  is  crossed,  in  its  turn,  by  the 
termination  of  the  cephalic  vein.  The  second  arises  a  little 
lower,  and  passes  behind  the  artery,  subsequently  between  it 
and  the  vein,  to  run  beneath  the  inferior  border  of  the  lesser, 
and  supply  the  posterior  surface  of  the  greater  pectoral  muscle. 
In  its  course  round  the  artery,  this  nerve  is  sometimes  so 
intimately  united  that  it  is  with  difficulty  separated  from  it. 

The  subscapular  are  still  more  uncertain  as  to  number  than 
the  thoracic.  All  running  backwards  in  the  cellular  tissue,  and 
terminating  in  the  muscle  of  the  same  name,  they  offer  no  im- 
portant surgical  consideration.  They  may  be  compressed,  like 
the  others,  in  luxations  inwards,  and  by  tumours  developed  in 
the  axilla. 

Posteriorly  and  internally,  we  remark  the  posterior  thoracic 
nerve,  coming  from  the  supra-clavicular  region,  and  placed  on 
the  axillary  surface  of  the  serratus  magnus,  to  which  it  is  distri- 
buted. If  it  were  destroyed,  respiration  would  be  interrupted, 
as  this  is  the  only  nerve  supplying  the  serratus  magnus.  The 
posterior  border  of  the  shoulder  would  then  project  more  back- 
wards and  upwards  than  usual,  the  scapula  not  lying  close  to 
the  side  of  the  thorax.  A  man  aged  twenty-six,  strong  and  of 
good  constitution,  having  been  in  this  condition  for  six  months, 
from  falling  with  the  cavity  of  his  axilla  upon  the  corner  of  a 
stool,  was  cured  by  the  application  of  the  moxa  around  his 
shoulder  and  thorax. 
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The  intercostal  branches  of  the  axilla,  leaving  the  chest,  placed 
beneath  the  second  and  third  rib,  in  front  of  the  corresponding 
denticulations  of  the  serratus  magnus,  ramify  in  the  cellular 
tissue,  lymphatic  glands,  around  the  basilic  veins,  and  in  the 
skin. 

Remarks, — We  may  now  easily  understand  the  various  forms 
of  inflammations  and  abscesses  of  the  axilla.  Beneath  the 
skin,  the  collection  remains  tuberculated,  or  in  patches,  and 
superficial,  because  the  tissues  are  filamentous,  and  it  meets 
with  least  resistance  towards  the  skin.  Near  the  aponeurosis  it 
rather  increases  in  breadth,  as  it  occupies  lamellous  tissue,  and 
is  arrested,  on  one  hand,  by  the  fascia,  whilst  the  subcutaneous 
tissue  resists  it  on  the  other.  The  abundance  of  cellular  tissue 
beneath  the  aponeurosis  explains  the  rapidity  and  extent  of 
deep  abscesses  of  the  axilla.  The  inferior  portion  of  the  clavi- 
axillary  aponeurosis  spreading  over  the  skin,  between  the  latis- 
simus  dorsi  and  pectoralis  major,  these  abscesses  frequently 
burrow  a  little  lower  on  the  side  of  the  chest.  Its  superior 
portion  would  force  them  rather  to  follow  the  vessels  and 
nerves,  and  pass  into  the  supra-clavicular  region  and  into  the 
chest,  of  which  I  possess  several  examples,  in  the  same  manner 
that  its  rarefaction  internally  allows  them  easily  to  burst  above 
the  lesser  pectoral  muscle,  and  in  the  subclavian  depression. 
Surrounded  by  muscles  and  fasciae,  these  abscesses  cause  exqui- 
site torture  before  they  show  themselves  externally,  or  possess 
any  evident  fluctuation,  and  tend  to  invade  the  whole  of  the 
cellular  tissue  just  described,  as  well  as  to  perforate  the  skin. 
Hence  the  necessity  of  opening  them  early  and  largely.  The 
glands,  being  nearly  all  situated  between  the  aponeurosis,  can 
only  produce  this  species  of  abscess. 

The  skeleton  of  the  axillary  region  belongs  entirely  to  the 
shoulder,  and  should  not  delay  us  for  a  moment,  excepting  at  its 
thoracic  or  costal  portion. 

The  ribs  present  nothing  more  remarkable  here,  than  what 
we  have  already  seen  in  the  costal  region  of  the  thorax.  The 
second  alone  merits  any  attention,  from  the  slight  inclination 
of  its  external  surface,  and  from  its  more  superficial  position. 
It  is  upon  it  that  J.  Bell  recommends  the  axillary  artery  to  be 
compressed,  rather  than  behind  the  clavicle.  We  have  already 
seen  that  this  precept  should  not  be  followed.  The  others  can 
but  rarely  be  fractured,  in  consequence  of  the  solidity  and 
thickness  of  the  surrounding  parts.  Nevertheless,  this  only 
extends  to  direct  fractures,  as  those  which  depend  upon 
pressure  on  the  sternum  may  take  place  here  as  in  other 
regions. 

This  accident  is  even  more  dangerous  than  elsewhere,  on  ac- 
count of  the  organs  contained  in  the  axilla.  Exostoses  have 
this  peculiarity,  that,  re-acting  against  the  axillary  plexus  and 
vessels,  they  may  be  mistaken  for  aneurism,  and  more  or  less 
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interrupt  the  functions  of  the  corresponding  limb.  In  the  ex- 
ample related  by  Mr.  Mayo,  the  tumour  was  situated  on  the 
first  or  second  rib,  and  produced  obliteration  of  the  axillary,  and, 
at  the  same  time,  exceedingly  strong  pulsation  of  the  subclavian. 

Scapulo-humeral  region. — Naturally  limited,  posteriorly,  by  the 
dorsal  region,  and  in  front  by  the  subclavian  depression,  above 
by  the  supra-scapular  region,  and  below  by  the  margins  of  the 
axilla,  the  shoulder  represents  a  triangle  with  its  truncated 
summit  looking  forwards.  Externally,  it  offers  several  eminen- 
ces and  depressions.  We  may  easily  feel  its  posterior  border 
through  the  trapezius  muscle.  It  is  the  same  with  its  superior 
and  inferior  angles.  Below  is  the  rounded  and  thick  border  of 
the  latissimus  dorsi. 

From  above  downwards,  and  from  before  backwards,  we  dis- 
tinguish the  coracoid  process,  an  eminence  corresponding  to  the 
spine  of  the  scapula,  the  acromion,  or  clavicle :  still  lower, 
the  projection  of  the  infra-spinatus  muscle.  The  deltoid  and 
head  of  the  humerus  also  form  projections,  generally  very 
marked.  Between  these  two  last  eminences  is  a  kind  of  exca- 
vation, leading  to  the  cavity  of  the  axilla,  which  I  shall  name  the 
posterior  deltoid  groove.  Lastly,  there  is  also  a  depression  be- 
tween the  acromion  and  clavicle.  The  coracoid  process  is  rarely 
fractured  by  direct  causes,  on  account  of  the  depression  in  which 
it  is  situated,  and  the  projection  formed  in  its  neighbourhood, 
by  the  tip  of  the  acromion,  or  the  head  of  the  humerus  and  cla- 
vicle. When  the  acromion  overlaps  the  humeral  relief  in  front, 
it  is  quite  the  contrary  behind  and  externally.  Thus,  the  least 
change  in  these  relations  is  sufficient  to  decide  that  the  scapulo- 
humeral articulation  is  in  some  way  displaced.  In  some  indi- 
viduals, the  extremity  of  the  clavicle  is  so  much  elevated,  or 
the  acromion  so  much  depressed,  that  a  considerable  projection 
results,  capable  of  being  mistaken  for  luxation  or  exostosis ;  so 
much  so  that  I  have  frequently  seen  patients  feign  diseases, 
from  which  they  never  suffered. 

This  projection,  observed  principally  in  men  sentenced  to 
penal  labour,  may  depend,  as  considered  by  M.  Huguier,  on  the 
incessant  pressure  exercised  by  the  clavical  and  acromion  against 
each  other.  The  skin,  thicker  at  the  top  of  the  region,  still 
more  so  behind  than  in  front,  and  below,  is  never  covered  with 
hair.  We  here  see  no  wrinkles,  excepting  those  resulting  from 
the  arrangement  of  the  papilla?,  fleshy  fibres,  or  prominences  of 
the  skeleton.  The  sebaceous  follicles  are  not  very  abundant, 
but  very  large.  I  have  seen  them  larger  than  the  thumb,  in 
which  cases  I  touched  them  with  nitrate  of  silver,  after  having 
incised  them.  This  treatment,  in  two  cases,  was  successful  in  a 
very  few  days.  The  pain  attending  furuncula,  which  here  ap- 
pear to  differ  but  little  from  simple  anthrax,  depends  upon  its 
density  and  inelasticity. 

The  subcutaneous  tissue  encloses  numerous  venous  and  arterial 
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branches,  but  few  nerves.  The  cellular  tissue  allows  of  great 
mobility  in  the  skin,  over  the  supra  and  sub-spinal  fossae. 
Abundantly  supplied  with  fat  over  the  deltoid,  in  some  individu- 
als, it  is  dense,  and,  as  it  were  filamentous  over  the  spine  of  the 
scapula,  acromion,  and  clavicle,  where  it  forms  a  complete  bursa 
mucosa,  placed  in  relation  with  the  motion  of  the  shoulder.  As 
it  is  very  intimately  united  to  the  skin,  and  easily  separated  from 
the  aponeurosis,  wounds  not  penetrating  to  the  muscles  may 
and  ought  to  be  united  by  first  intention.  The  aponeurosis  is 
formed  by  numerous  layers,  which  terminate  by  uniting  with 
those  of  the  surrounding  regions.  The  double  lamella  of  the 
trapezius  descends  towards  the  superior  border  of  the  latissimus 
dorsi,  which  it  envelopes  before  it  blends  with  the  brachial  apo- 
neurosis. In  general,  this  membrane,  thin  over  the  muscles, 
where  it  resembles  cellular  tissue,  is  manifestly  fibrous  in  the 
interval. 

That  which  proceeds  from  the  inferior  border  of  the  spine, 
and  from  the  posterior  margin  of  the  scapula,  divides,  forming 
two  intersections  between  the  teres  major,  teres  minor,  and  infra- 
spinatus. It  is  continuous  with  the  preceding  layer  beneath 
the  axilla,  and  splits  opposite  the  posterior  border  of  the  deltoid. 
One  of  its  processes,  applied  over  that  muscle,  mingles  with  the 
superficial  layer  already  described,  and  is  lost  in  the  aponeurosis 
of  the  upper  extremity.  The  other  remains  beneath  the  deltoid, 
applied  over  the  infra-spinatus,  which  it  invests  very  firmly,  ac- 
companying it  to  the  head  of  the  humerus.  It  is  thus  prolonged 
between  the  articulation  and  the  muscle,  as  far  as  the  origin  of 
the  coraco-brachialis  and  biceps,  which  it  embraces,  to  proceed 
into  the  axilla,  where  we  have  already  studied  it  as  the  clavi- 
axillary  aponeurosis. 

Above  the  spine  of  the  scapula,  a  third  process  binds  down 
the  supra-spinatus  muscle,  and  attaches  itself  in  front  to  the 
coraco  and  acromio-clavicular  ligaments. 

A  correct  knowledge  of  the  aponeuroses  is  indispensable, 
when  we  would  determine  the  situation  and  danger  of  abscesses 
or  other  affections,  occurring  behind  the  shoulder.  In  order  ex- 
actly to  appreciate  the  muscles  of  the  scapular  region,  we  should 
divide  it  into  four  portions:  the  supra-spinal,  infra-spinal,  ax- 
illary, and  humeral. 

In  the  first,  the  trapezius,  inserted  on  the  upper  border  of  the 
spine  of  the  scapula,  also  to  the  clavicle,  is  separated  from  the 
supra-spinal  aponeurosis  by  cellular  tissue,  sometimes  very  thick, 
establishing  a  communication  with  the  supra-clavicular  and  ax- 
illary regions.  The  levator  anguli  scapulcey  appertaining  to  the 
regions  of  the  neck,  raises  the  posterior  angle  of  the  scapula ; 
therefore,  if  this  bone  were  fractured  transversely,  it  would  cause 
separation  of  the  parts.  The  omo-liyoid,  a  muscle  belonging  to 
the  supra-clavicular  region,  inserted  behind  the  coracoid  notch, 
has  but  little  influence  on  the  action  of  the  shoulder;  on' the 
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contrary,  it  there  takes  its  fixed  point. to  depress  the  larynx.  In 
ascending,  it  leaves,  between  it  and  the  coracoid  process,  a  small 
triangular  space,  through  which  the  supra-scapular  vessels  fre- 
quently pass,  before  entering  the  supra-spinal  fossa.  The  supra- 
spinalis  fills  the  fossa  of  that  name,  firmly  bound  down  by  apo- 
neurosis. Beneath  the  acromio-clavicular  arch,  it  lies  directly 
over  the  articulation,  before  attaching  itself  to  the  tuberosity, 
and  slides  in  loose  fibro-cellular  tissue,  continuous  with  the  ax- 
illa, beneath  the  clavi-axillary  aponeurosis. 

In  the  subspinal  region,  the  aponeurotic  portion  of  the 
trapezius  conceals  a  very  distinct  synovial  bursa ;  lower  down, 
we  find  a  portion  of  the  latissimus  dorsi,  attached  to,  or  sliding 
over,  the  inferior  angle  of  the  scapula,  from  which  it  also  is  sepa- 
rated by  a  bursa  mucosa,  and  thus  assists  the  trapezius  in  press- 
ing the  scapula  against  the  thorax.  In  front,  we  see  the  scapular 
portion  of  the  deltoid,  the  border  of  which  becomes  more  and 
more  isolated  as  it  extends  towards  the  humerus.  Between  this 
border,  the  trapezius,  and  the  latissimus  dorsi  there  exists  a  tri- 
angular space,  in  which  the  skin  is  only  separated  from  the  in- 
fraspinatus muscle  by  aponeurosis.  Beneath  this  space  and  the 
preceding  muscles  is  the  infra-spinatus.  Attached  to  the  fossa, 
which  it  fills,  covered  by  the  deltoid,  it  approaches  the  supra- 
spinal, and,  like  it,  crosses  the  articulation,  and  is  inserted  in 
the  tuberosity  of  the  humerus,  beneath  the  acromial  arch. 

As  the  supra  and  infra-spinatus  muscles  are  enclosed  in  a 
species  of  sac,  fibrous  posteriorly,  and  osseous  in  front,  abscesses 
forming  in  their  substance  can  rarely  find  issue  in  any  other  di- 
rection than  that  conducting  them  to  the  axilla. 

The  teres  major  slides  over  the  humerus  in  front  of  the  triceps, 
which  separates  its  tendon  from  the  deltoid.  The  teres  minor,  a 
fasciculus  detached  from  the  infra-spinatus,  mounts  parallel  to 
this  latter  beneath  the  deltoid ;  it  may,  therefore,  be  considered 
as  an  antagonist  to  the  subscapular.  The  space  separating  it 
from  the  teres  major,  filled  by  cellular  tissue  and  by  semifibrous 
intersections,  encloses  the  posterior  branches  of  the  subscapular 
vessels.  Being  external  to  the  articulation,  its  anterior  surface 
lies  upon  the  long  head  of  the  triceps. 

In  the  humeral  portion,  the  deltoid,  acting  on  the  humerus, 
like  a  lever,  raises  the  arm  when  it  is  free;  but  when  the 
moveable  extremity  of  the  limb  is  retained  by  any  force,  it  de- 
presses the  head  of  the  bone,  thus  favouring  luxation  downwards. 
Moulded,  as'  it  were,  around  the  articulation,  it  is  manifestly 
separated,  when  the  arm  is  hanging  along  the  chest,  by  a  space 
of  which  the  sub-deltoid  or  clavi-axiilary  forms  the  roof,  whilst 
the  articular  capsule  constitutes  the  floor.  Prolonged  at  the 
same  time  into  the  axilla,  the  supra-spinal  and  infra-spinal  fossae, 
this  space  perfectly  accounts  for  the  facility  with  which  inflam- 
mations and  suppurations  extend  from  one  of  these  points  into 
all  the  others. 
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We  remark  on  the  humerus  the  extremity  of  the  three  por- 
tions of  the  triceps.  The  external,  or  that  nearest  the  deltoid, 
extends,  very  frequently,  as  far  as  the  tendon  of  the  teres  minor. 
The  middle  detaches  itself  by  degrees,  extending  from  the  neck 
of  the  scapula,  where  it  is  inserted  at  about  half  an  inch  beneath 
the  glenoid  cavity.  When  the  arm  is  fixed,  this  latter  fasciculus 
acts  upon  the  scapula  in  the  same  manner  as  the  teres  major. 
When  the  arm  is  raised,  it  represents  a  tense  cord,  opposing  luxa- 
tions downwards. 

The  arteries  are  derived  from  the  supra-scapular,  transversalis 
colli,  sub-scapular,  and  circumflex. 

The  former  penetrates  the  supra-spinal  fossa  mostly  above, 
but  sometimes  beneath,  the  ligament,  converting  the  coracoid 
notch  into  a  foramen.  The  branches  derived  from  it  here,  and 
distributed  to  the  trapezius,  supra-spinatus,  levator  anguli  sca- 
pulae, &c.  muscles,  are  generally  too  small  to  require  ligature  in 
operations  performed  on  these  parts.  One  of  these  branches, 
passing  beneath  the  acromial,  behind  the  glenoid  cavity,  loses 
itself  in  the  infra-spinatus,  teres  minor  and  major  muscles. 

The  transversalis  colli,  arising  from  the  same  trunk,  only  gives 
its  descending  branch  to  the  region  of  the  shoulder.  The  third 
comes  from  the  axilla.  Passing  by  the  subscapulo-humeral 
opening,  it  ascends  between  the  teres  minor  and  costa  of  the 
scapula.  The  largest  of  its  branches  immediately  plunges  into 
the  subscapular  fossa ;  the  others  proceed  towards  the  acromion, 
and  into  the  deltoid  muscle.  Finally,  a  large  number  supply 
the  latissimus  dorsi,  teres  major,  &c. 

A  wound  in  the  bottom  of  the  scapulo-humeral  or  posterior 
deltoid  fossa  may  thus  give  rise  to  alarming  hemorrhage.  It 
might  be  exposed  by  cutting  parallel  to  the  anterior  costa  of  the 
scapula,  on  the  external  surface  of  the  deltoid,  and  by  dividing 
the  posterior  border  of  this  muscle  opposite  the  point  where  the 
teres  minor  and  long  head  of  the  triceps  cross.  We  should  then 
have  to  divide  skin,  adipose  tissue,  the  aponeurosis,  fibres  of  the 
deltoid,  and  cellular  tissue ;  the  teres  minor  may  be  pushed 
backwards. 

The  posterior  circumflex  is  almost  completely  distributed  to  the 
deltoid,  anastomosing  with  the  anterior  circumflex,  acromial, 
supra-scapular,  and  the  preceding  branch. 

The  communication  between  these  branches  maintains  circu- 
lation in  the  arm,  when  we  tie  the  subclavian  or  axillary  arteries. 
The  acromial,  with  the  subscapular  or  circumflex,  on  the  one 
hand,  and  on  the  other  with  the  supra-scapular ;  the  subscapular 
with  the  transverse  cervical  and  external  mammary  ;  the  latter, 
with  the  internal  mammary  and  anterior  thoracic,  &c.  are 
sufficient  to  carry  the  blood  from  the  part  above  the  ligature  to 
that  below  it. 

The  veins  follow  the  direction  of  the  arteries,  to  which  they 
generally  adhere  very  firmly,  and  are  much  larger ;  their  capillary 
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system  is  exceedingly  rich.  The  lymphatics  present  nothing  of 
any  peculiarity ;  as  everywhere  else,  they  are  ranged  into  two 
layers,  one  of  which,  superficial,  passes  to  the  glands  in  the 
axilla,  whilst  the  second,  more  deeply  seated,  follows  the  veins 
and  runs  into  the  supra-clavicular  and  axillary  regions. 

The  nerves  are  very  numerous,  but  small.  We  here  find  the 
termination  of  the  spinal,  the  supra-scapular,  and  circumflex,  the 
principal  nerve  of  the  region. 

As  the  spinal  accessory  ramifies  in  the  trapezius,  its  division 
would  interrupt  the  motions  of  elevation  and  abduction  of  the 
shoulder.  The  supra-scapular,  coming  from  the  supra-scapular 
region  by  the  coracoid  notch,  furnishes  filaments  to  the  supra- 
spinatus  muscle,  descends  to  the  infra-spinatus  fossa,  where  it 
divides  like  the  artery,  and  anastomoses  with  the  subscapular 
and  supra-acromial  branches.  Placed  behind  the  glenoid 
cavity,  it  runs  no  risk  of  being  injured  either  in  amputation  or 
luxation ;  but  if  the  neck  of  the  scapula  be  fractured,  it  may  be 
implicated. 

The  supra-acromial,  furnished  by  the  cervical  plexus,  appears 
to  be  distributed  to  the  skin,  and  the  subscapular  are  of  no 
surgical  importance. 

The  circumflex,  much  more  important,  sometimes  equals  the 
size  of  the  radial.  Emerging  from  the  axilla  by  the  scapulo- 
humeral opening,  enclosed  in  the  same  sheath  with  the  artery 
and  vein,  it  remains  long  applied  on  the  bones,  and  does  not 
entirely  supply  the  deltoid  muscle.  From  these  relations,  we 
may  easily  understand  how  pressure  suspends  nearly  the  whole 
of  the  movements  of  the  arm  in  luxations.  We  may,  also,  con- 
ceive that  in  very  high  fractures  of  the  neck  of  the  humerus,  it 
would  be  still  more  exposed  to  laceration,  tension,  and  even 
compression,  than  in  articular  displacements. 

The  skeleton  of  the  shoulder  is  composed  of  the  whole  of 
the  scapula,  the  scapulo-humeral,  and  acromio-clavicular  ar- 
ticulations. 

The  supraspinal  fossa  is  sufficiently  thin  for  a  sharp-pointed 
instrument  to  traverse  it  without  difficulty,  thus  reaching  the 
important  organs  in  the  axilla.  Corresponding  to  the  summit 
of  the  lung,  we  may  here  frequently  apply  the  stethoscope,  and 
the  methods  for  percussion  or  oscultation. 

The  infra-spinatus  fossa  is  not  much  thicker;  but  injuries 
here  would  produce  different  results.  In  fact,  the  brachial 
plexus,  being  more  elevated,  would  very  probably  remain  un- 
injured, and  the  instrument  extend  rather  into  the  interior  of 
the  chest.  The  aponeurosis  inserted  into  the  whole  of  its  cir- 
cumference, and  the  infra-spinatus  muscle,  which  is  attached  to 
its  surface,  would  prevent  all  kind  of  displacement,  and  reduce 
the  methods  of  treatment  in  these  fractures  to  mere  apparatus 
of  support.  A  tumour  of  any  kind  developed  in  one  surface 
would  easily  pass  to  the  other  •,  its  necrosis  may  be  followed  by 
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suppuration  between  the  subscapular  muscle  and  internal 
surface  of  the  bone.  Trephining  has  been  recommended,  and 
even  resorted  to,  in  emptying  this  sac. 

The  spine,  of  which  the  triangular  surface  serves  as  a  root  to 
the  posterior  border  of  the  scapula,  allows  the  trapezius  to  slide 
over  it,  when  its  inferior  fibres  contract.  The  deltoid,  which 
elevates  the  arm,  and  the  trapezius,  raising  the  shoulder,  deriving 
thence,  at  the  same  time,  their  fixed  or  mobile  point,  are  nearly 
always  obliged  to  combine  their  action. 

The  acromion,  a  continuation  of  the  preceding  crest,  rather 
inclined  outwards,  projecting  about  eight  lines  in  front  of  the 
glenoid  cavity,  renders  luxation  of  the  humerus  very  difficult, 
unless  there  be  fracture.  In  very  muscular  subjects,  particularly 
those  who  exercise  the  arms  much,  the  acromion,  stronger,  larger, 
ordinarily  more  curved  below,  is  at  times  sufficiently  near  the 
head  of  the  humerus  to  prevent  amputation  at  the  articulation. 
Its  summit,  as  well  as  the  external  extremity  of  the  clavicle, 
remaining  cartilaginous  until  the  age  of  fifteen,  might  be  cut 
through  without  the  assistance  of  a  saw,  in  any  required  removal 
from  disease  of  the  acromio-clavicular  vault.  The  same  would 
be  the  case  in  amputation  of  the  arm.  I  have  frequently  seen 
the  acromion  merely  united  by  a  simple  cartilage  to  the  spine 
of  the  scapula,  in  persons  thirty  years  old.  We  may  imagine 
that  in  such  cases  fracture,  or  rather  separation  of  the  epiphysis, 
would  be  easy. 

The  coracoid process,  which  completes  the  interior  of  the  canal, 
traversing  the  tendon  of  the  sub-spinal,  serves  as  a  point  of 
support  to  the  clavicle,  when  its  sternal  extremity  is  lowered. 
The  coracoid  and  trapezoid  ligaments,  short,  large,  and  very 
strong,  prevent  the  clavicle  being  carried  forwards  or  backwards 
beyond  a  few  lines. 

Fractures  of  the  clavicle  taking  place  between  the  two  pre- 
ceding eminences  cannot  be  followed  by  any  alteration  as 
regards  length,  the  acromial  on  one  side,  and  the  coracoid 
process  on  the  other,  completely  preventing  it.  Between  the  spine 
of  the  scapula,  the  base  of  the  coracoid  process,  and  the  clavicle, 
is  the  retiring  angle,  filled  by  the  trapezius  muscle.  In  front, 
we  remark  the  little  cor aco -acromial  triangle,  closed  by  the 
ligament  of  the  same  name,  by  which  we  penetrate  the  articula- 
tion. The  superior  ligament  and  all  the  parts  uniting  the 
clavicle  to  the  acromion  are  sufficiently  dense  to  render  luxation 
very  rare,  although  the  bones  are  united  merely  by  a  facette. 
We  must,  however,  remark  that  the  un frequency  of  these  dis- 
placements depends,  also,  upon  other  anatomical  peculiarities. 

The  clavicle  enters  almost  entirely  into  the  thoracico- humeral 
region.  Its  superior  surface,  being  only  covered  by  skin, 
superficial  cellular  tissue,  and  some  fibres  of  the  platisma,  may 
be  correctly  examined  by  passing  the  finger  over  the  exterior 
surface.    Thus,  diagnosis  of  its  fractures  is  extremely  simple. 
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In  front,  the  clavicle  gives  attachment  to  the  pectoralis  major  at 
its  internal  half,  and  to  the  deltoid  at  its  external  third.  Pos- 
teriorly, the  attachment  of  the  trapezius  corresponds  to  that  of 
the  deltoid.  The  clavicle  breaks  most  frequently  where  the 
attachments  of  the  deltoid  and  trapezius  muscles  terminate ;  in 
fact,  it  there  offers  less  resistance,  its  two  curves  uniting.  In  a 
fall  on  the  shoulder,  the  weight  of  the  body,  and  the  resistance 
of  the  ground,  act  upon  this  point ;  a  reason  why  fractures  of 
the  clavicle  are  nearly  always  oblique. 

Fractures  from  direct  causes  commonly  take  place  at  the 
point  of  union  between  its  two  internal  thirds,  in  consequence 
of  its  greater  convexity  here.  The  displacement  occurs  in  the 
following  manner;  the  internal  portion  is  carried  upwards  by 
the  sterno-mastoid  muscle,  to  which  the  pectoralis  major  offers 
but  little  resistance ;  the  external,  on  the  contrary,  being  merely 
supported  by  the  trapezius,  is  drawn  downwards  and  forwards 
by  the  subclavian,  deltoid,  and  pectoralis  major.  If  the  fracture 
occurs  at  the  point  first  indicated,  or  more  externally,  it  is 
possible  that  there  may  be  but  little  displacement,  because 
the  trapezius  and  deltoid  externally,  the  pectoralis  major, 
subclavian,  and  sterno-mastoid  internally,  mutually  neutralize 
each  other.  The  muscular  portion,  destined  for  the  adduction 
of  the  arm,  having  no  longer  any  fixed  point,  the  patients 
fear  to  carry  the  limb  to  the  head,  although  they  could  almost 
accomplish  it.  In  1825  I  saw  a  man,  forty  years  of  age, 
who  three  days  previously  had  received  a  very  oblique  frac- 
ture of  the  right  clavicle  with  considerable  riding;  he  used 
his  arm,  and  carried  it  to  his  head  with  the  greatest  facility. 
Another  subject,  aged  fifty-eight,  presented  the  same  pecu- 
liarity in  1830;  and  since  that  period,  by  insisting  upon  the 
point,  I  have  obtained  the  same  results  in  all  that  came  under 
my  care.  In  1831  a  man,  aged  twenty-eight,  came  to  my  house 
with  unconsolidated  fractures  of  both  clavicles,  which  did  not  at 
all  interfere  with  the  power  or  agility  of  the  limb.  A  case  is,  also, 
related  of  a  man  in  whom  the  internal  half  of  the  clavicle  was 
wanting,  and  who  enjoyed  perfect  use  of  his  arm.*  We  may, 
therefore,  under  these  circumstances,  extirpate  the  clavicle,  as 
performed  by  Mott,  should  the  disease  require  it,  or  remove  a 
portion,  as  related  by  Kuln.  They,  are  therefore  wrong,  who 
say,  with  Desault,  that  fracture  of  the  clavicle  prevents  carrying 
the  arm  to  the  head. 

These  facts  support  the  opinion  of  those  who  maintained  that 
fractures  of  the  clavicle,  in  reality,  require  no  other  application 
than  a  simple  supporting  bandage;  it  must,  however,  be  re- 

*  Mr.  Travers,  at  the  Medico  Chirurgical  Society,  on  the  28th  November,  1837, 
related  the  case  of  a  young  gentleman,  whose  left  clavicle  he  had  1  emoved  in  the 
June  preceding.  The  entire  clavicle  had  been  removed,  with  the  exception  of  a 
small  portion  of  its  sternal  extremity  ;  but  he  stated,  that  there  was  no  falling  forwards 
of  the  shoulder,  nor  any  restriction  in  the  motions  of  the  arm.  The  account  of  this 
case  may  be  seen  in  the  Medical  Gazette  of  22d  December,  1837. — H.  H. 
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marked,  that  by  this  method  we  do  not  prevent  the  riding  of 
the  bones,  and  that  the  contraction  of  the  axillary  space  may 
then  be  carried  sufficiently  far  to  produce  compression  of  the 
vessels  and  nerves.  In  an  adult  whom  I  treated  in  1829,  the 
external  portion  had  been  pushed  so  far  by  the  cause  of  fracture, 
that  emphysema  of  the  whole  trunk  supervened,  and  the  numb- 
ness and  swelling  of  the  limb  remained  for  a  very  long  time, 
although  I  could  not  discover  any  fracture  of  the  ribs. 

The  head  of  the  humerus  represents  a  hemisphere,  larger,  in 
proportion,  in  infants  than  adults.  Its  axis,  directed  obliquely 
forwards,  outwards,  and  downwards,  forms  a  curve  in  uniting 
with  the  humerus,  and  appears  longer  internally  and  posteriorly. 
At  the  point  of  this  union,  there  is  a  circular  fissure,  increasing 
in  depth  towards  this  last  situation,  and  which  is  the  true  ana- 
tomical neck,  meriting  the  greatest  attention,  when  we  would 
remove  the  arm  at  the  joint,  and  more  particularly  when  we 
pursue  the  oval  method.  In  fact,  the  knife  should  be  carried 
perpendicularly  upon  it,  to  cut  the  capsule  and  tendons  with 
certainty ;  otherwise,  they  would  fold  and  roll  beneath  the  in- 
strument. 

In  some  individuals,  the  head  of  the  humerus  remains  long  in 
a  state  of  epiphysis.  It  may  then  separate  or  break,  and  we 
may  imagine,  that  such  fractures  can  scarcely  unite  unless  in 
young  subjects,  as  the  fragment  enclosed  in  the  capsule,  not 
being  covered  by  periosteum,  is  completely  separated  from  the 
living  organs.  The  head  of  the  humerus  is  much  larger  than 
the  glenoid  cavity;  thus,  without  the  muscles  surrounding  the 
articulation,  the  weight  of  the  limb  alone  would  be  sufficient  to 
produce  luxation  in  paralytic  individuals. 

By  taking  its  axis  as  a  central  point,  we  see  that  the  chest 
would  limit  adduction  before  it  could  leave  the  glenoid  cavity, 
and  that  the  capsule,  strengthened  by  the  tendons  of  the  infra- 
spinatus and  teres  minor  muscles,  presents  an  almost  insur- 
mountable resistance  in  this  direction.  Luxation  into  the  infra- 
spinatus fossa,  is,  however,  far  from  being  impossible,  as  the 
annals  of  science  possess  nearly  twenty  examples  of  this  ac- 
cident. 

Posteriorly,  the  motion  is  soon  arrested  by  insurmountable 
obstacles.  The  supra-spinatus  and  deltoid  prevent  the  head  of 
the  bone  slipping  forwards.  If  it  should  tend  directly  upwards, 
the  capsule,  strengthened  by  the  coraco-humeral  ligament  and 
the  coraco-acromial  vault,  does  not  allow  it  to  leave  the  glenoid 
cavity.  Should  the  head  of  the  humerus  be  displaced  above 
the  coracoid  process,  as  in  the  case  cited  by  Dorsey,  the  capsule 
would  be  very  much  torn,  Or  extremely  relaxed.  Nothing,  on 
the  contrary,  limits  adduction,  and  when  the  arm  is  elevated, 
the  deltoid  may  assist  it,  in  a  very  decided  manner.  The  cap- 
sule, much  thinner  internally  than  externally  and  superiorly, 
is  only  sustained  by  the  tendon  of  the  subclavian,  which  tends 
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to  push  the  head  of  the  bone  with  more  force  towards  the 
glenoid  cavity,  when  dislocation  is  likely  to  occur.  When  the 
arm  is  elevated  to  a  right  angle  with  the  trunk,  the  axis  of  the 
head  of  the  humerus  is  very  near  the  inferior  border  of  the 
glenoid  cavity.  Then,  the  deltoid,  pectoralis  major,  latissimus 
dorsi,  and  teres  major  become  auxiliaries  to  the  power  of  dis- 
placement, which,  in  reality,  meets  with  no  other  opposition 
than  that  experienced  from  the  capsule ;  luxation,  directly 
downwards,  is,  therefore,  admitted  to  be  easy. 

This  theory  is  correct  only  up  to  a  certain  point ;  the  tendon 
of  the  triceps  and  the  upper  part  of  the  capsule  render  luxation 
directly  downwards  impossible.  The  subscapular  and  infra- 
spinatus would  allow  the  head  of  the  bone  to  be  placed  down- 
wards and  inwards,  outwards  and  backwards.  Experiments  on 
the  dead  body  will  prove  this  fact.  Luxation  in  front  occurs  under 
two  forms.  Firstly,  the  head  of  the  humerus,  arrested,  on  the  one 
side,  by  the  tip  of  the  coracoid  process,  and,  on  the  other,  by  its 
fibrous  investment,  may  remain  with  the  groove  marking  its  ana- 
tomical neck,  placed  on  the  edge  of  the  glenoid  cavity.  This  ap- 
peared to  be  the  case  in  the  subjects  observed  by  MM.  Physick, 
Cooper,  Manec,  Fisher,  and  myself,  and  which  has  been  de- 
scribed as  incomplete  luxation.  In  these  kinds  of  luxations,  the 
head  of  the  bone,  in  process  of  time,  becomes  grooved,  and  flat- 
tens the  edge  of  the  glenoid  cavity,  by  embracing  it.  Secondly, 
the  head  of  the  humerus,  escaping  entirely  from  its  capsule, 
passes  beneath  the  subscapular  muscle  into  the  cavity  of  the 
axilla,  giving  rise  to  luxation  downwards,  or  into  the  axilla. 
When  the  capsule  yields  higher  up,  the  head  of  the  bone  slides 
between  the  subscapular  muscle  and  scapula,  constituting  sub- 
scapular luxation.  Pushed  upwards  and  inwards,  the  head  of 
the  bone  may  be  forced  above  or  across  the  superior  fasciculi 
of  the  subscapular  muscle,  and  be  fixed  beneath  the  coracoid 
process  and  the  clavicle.  In  this  case,  the  humerus  is  so  much 
raised,  that,  in  consequence  of  the  scapula  revolving,  the  arm, 
measured  from  the  tip  of  the  acromial  to  the  condyle,  is  often 
shorter  than  that  of  the  sound  side,  instead  of  being  longer,  as 
was,  at  first,  thought  by  MM.  Malgaigne  and  Sedillot.  This 
fact,  which  I  first  pointed  out  in  1834,  and  have  since  proved 
upon  five  different  patients,  has  also  been  observed  by  Robert 
and  others ;  it  only  occurs  as  an  exception  in  axillary  and 
subscapular  luxation.  Here,  the  dislocated  limb  is  generally 
longer,  as  described  by  Celsus,  Duvernay,  &c. ;  but  never  so 
much  as  two  inches,  as  they  have  (no  doubt,  inadvertently)  ad- 
vanced. Although  in  these  cases  the  shoulder  approximates  to 
the  thorax,  the  axis  of  the  humerus  does  not  the  less  represent 
a  diagonal,  which,  with  the  depression  of  the  acromion,  either 
partly  or  totally  effaces  the  lengthening,  which  we  might  a 
priori  consider  inevitable.    We  must  also,  remark,  that,  raised 
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to  right  angles  on  the  trunk,  the  dislocated  arm  is  always 
shorter  than  the  other. 

Posteriorly,  the  head  of  the  bone  may  be  arrested,  at  its 
cartilaginous  fissure,  by  the  border  of  the  glenoid  fissure,  which 
I  am  convinced  I  saw  occur  in  two  patients.  Although  placed 
between  the  scapula,  infra-spinatus  muscle,  and  spine  of  the 
scapula,  consequently  below  the  superior  point  of  the  glenoid 
cavity,  the  head  of  the  bone  appears,  in  some  cases,  capable  of 
producing  a  certain  degree  of  shortening  of  the  arm,  in  con- 
sequence of  its  inclination  backwards,  and  the  forced  depres- 
sion of  the  clavicle.  In  a  word,  the  capsule  is  ruptured  in- 
feriorly,  whilst  the  head  of  the  bone  always  tends  towards  one 
of  the  fossae  of  the  scapula.  We  may  conclude,  from  the 
preceding  remarks,  that  the  best  methods  of  reducing  luxa- 
tions of  the  humerus  consist  in  elevating  the  limb  towards  the 
side  of  the  head,  for  axillary  and  subscapular  dislocations, 
and  extending  it  downwards,  and,  subsequently,  horizontally,  in 
others. 

The  tendons  of  the  scapular  muscles  are  so  disposed,  that,  in 
fractures  of  the  neck  of  the  humerus,  their  action  is  mutually 
neutralized,  and  scarcely  displaces  the  upper  portion  of  bone. 
The  subscapular,  teres  minor,  and  infra-spinatus  together  anta- 
gonise the  supra-spinatus.  The  glenoid  cavity,  remarkable  for 
its  shallowness,  compared  with  the  size  of  the  hemisphere  rolling 
upon  it,  is  much  longer  vertically  than  transversely,  a  peculi- 
arity which  should  be  borne  in  mind,  in  amputations  at  the 
joint.  The  coraco-acromial  vault  being  nearly  an  inch  above, 
there  is  a  space  of  nearly  two  inches  and  a  half  between  the  tip 
of  the  acromial  process  and  the  base  of  the  glenoid  cavity, 
whilst,  transversely,  there  is  scarcely  an  inch. 

Two  general  methods  have  been  recommended  for  amputation 
of  the  arm  at  the  joint.  In  one,  the  flaps  are  always  parallel  to 
the  lesser  diameter  of  the  above-mentioned  space;  whilst,  in  the 
other,  they  are  perpendicular  to  it.  When  we  amputate,  form- 
ing but  one  inferior  flap,  like  Le  Dran,  or  superior,  like  La 
Faye,  or  rather  two,  in  imitation  of  Dupuytren,  Garangeot,  &c. 
the  immense  distance  separating  the  base  of  these  flaps  renders 
union  by  first  intention  extremely  difficult. 

When  we  make  an  internal  flap  by  pushing  the  instrument 
on  the  inner  side  of  the  humerus,  from  the  summit  of  the  acro- 
mion, behind  the  anterior  border  of  the  axilla,  as  indicated  by 
Desault,  next  traversing  the  articulation,  and  forming  the  exter- 
nal flap,  as  we  complete  the  incision ;  or,  when  we  commence, 
on  the  contrary,  with  the  external  flap,  and  terminate  with  the 
internal,  according  to  MM.  Larrey  and  Roux,  instead  of  com- 
pleting the  first,  by  cutting  from  within  outwards,  we  penetrate, 
with  Dupuytren,  by  a  semilunar  incision  of  the  integuments, 
towards  the  back  of  the  capsule.    It  is  evident  that  we  shall  then 
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have  two  flaps,  either  of  unequal  or  equal  length,  but  which 
can  be  brought  together,  almost  completely  obliterating  the 
acromio-glenoidal  space.  It  would  be  the  same  with  circular 
amputation,  preferred  by  some  English  surgeons,  and  the  oval, 
consisting  of  two  incisions,  the  one  anterior,  the  other  posterior, 
extending  from  the  tip  of  the  acromion  process,  obliquely,  to 
the  two  borders  of  the  axilla,  without  uniting ;  thus  avoiding  the 
vessels  and  nerves. 

The  bicipital  groove  receives  the  tendon  of  the  pectoralis  major 
muscle  on  its  anterior  margin,  and  those  of  the  latissimus  dorsi 
and  teres  major  on  its  posterior;  insertions  of  importance  as 
regards  fractures  and  dislocations.  If  the  fracture  occurs  beneath, 
and  at  the  same  time  above  the  attachment  of  the  deltoid,  the 
upper  portion  of  bone  will  necessarily  be  drawn  inwards ;  if  below, 
on  the  contrary,  the  superior  portion  would  be  free  from  the 
side,  whilst  the  inferior,  in  its  turn,  would  incline  strongly 
towards  the  chest.  In  luxations,  if  the  displacement  occurs 
when  the  humerus  is  fixed,  or  from  a  fall,  with  its  inferior  ex- 
tremity striking  on  some  solid  body,  whether  the  cause  be 
direct  or  indirect,  it  is  evident  that  these  muscles  would  act 
upon  the  bone  as  upon  a  lever,  and  that,  being  attached  very 
near  the  head  of  the  bone,  they  would  draw  it  strongly  inwards. 

The  bicipital  groove,  deeper  and  deeper  as  it  ascends,  is 
converted  into  a  complete  canal  as  it  passes  between  the  two 
tuberosities  of  the  head  of  the  humerus ;  by  this  means  totally 
preventing  displacement  of  the  tendon  during  rotation  of  the 
arm. 

In  front,  the  humerus  is  rounded.  The  deltoid,  which  covers  it 
without  adhering,  is  separated  from  it  by  lamellous  cellular  tissue 
and  the  axillary  aponeurosis.  Its  greater  tuberosity  receives  the 
tendons  of  the  supra  and  infra-spinatus,  and  teres  minor.  Poste- 
riorly, is  the  insertion  of  the  coraco-brachialis,  which,  in  fractures 
of  the  neck,  acts  on  the  lower  portion,  in  the  same  direction  as  the 
pectoralis  major,  but  tending  to  produce  displacement  forwards. 
The  lesser  tuberosity,  upon  which  the  tendon  of  the  subscapula- 
rs is  attached,  sometimes  projects  sufficiently  to  be  mistaken  for 
displacement  of  the  head  of  the  bone. 

Beneath  these  tuberosities,  between  them  and  the  body  of  the 
bone,  we  remark  the  surgical  neck,  the  fractures  of  which  are 
accompanied  by  peculiar  dangers,  presenting  special  indications. 
The  circle  formed  by  the  circumflex  vessels  may  be  torn,  and  it 
is  doubtless  to  the  rupture  of  the  vein  that  must  be  attributed 
the  ecchymosis  resulting.  The  nerve  of  the  same  name  may 
equally  be  stretched  or  torn  ;  paralyzing  the  deltoid  muscle,  and 
producing  severe  nervous  affections. 

The  apparatus  applied  can  scarcely  act  otherwise  than  upon 
the  lower  portion  of  the  bone ;  conseqently,  the  common  bandage 
for  fractures  of  the  humerus  in  general,  and  those  of  Le  Dran 
and  Desault,  for  fractures  of  the  neck  of  the  bone  in  particular, 
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are  almost  useless,  whilst  we  may  attain  our  object  by  placing 
a  thick  pad  in  the  axilla,  and  fixing  the  arm  to  the  trunk.  I 
have  always  found  this  simple  method  successful,  and  may  thus 
explain  why.  The  lower  portion  of  bone  is  drawn  outwards  by  the 
stretched  fibres  of  the  deltoid,  which,  at  the  same  time,  prevents 
the  upper  one  from  being  carried  outwards  or  forwards.  Thus, 
the  muscular  action,  which  had  displaced  the  parts,  is  the  means 
by  which  we  may  restore  them  to  position,  and  perfect  immobi- 
lity is  all  that  is  required  for  cure. 

A  common  danger,  incidental  to  all  amputations  at  the  shoul- 
der, is  that  depending  upon  the  opening  of  the  fibrous  capsule. 
When  inflamed,  the  pus  may  extend  into  the  infra-spinatus,  sub- 
scapular, supra-spinatus,  and  axillary  fossa?,  following  the  contour 
of  the  glenoid  cavity. 

We  may  imagine  that,  surrounded  by  parts  of  such  importance 
as  those  of  the  axilla,  the  head  of  the  humerus,  if  displaced  for  a 
long  period,  cannot  always  be  reduced  without  danger.  Thus, 
the  extension  to  which  it  is  necessarily  subjected,  has  often  pro- 
duced rupture  of  the  nerves,  axillary  artery,  and  even  immediate 
death,  as  occurred  in  one  of  the  hospitals  in  Paris.  M.  M'Kenzie 
says  that  he  has  succeeded  at  the  end  of  six  months.  M.  Sedil- 
lot  was  not  less  fortunate,  after  eleven,  in  a  patient  whom  I  saw. 
I  reduced  one  after  fifteen  days,  at  the  first  attempt,  without 
any  difficulty,  in  a  female  aged  seventy. 

When  the  lengthening  of  the  limb  remains  after  the  reduction 
of  these  dislocations,  it  depends  neither  upon  thickening  of 
the  cartilage  nor  swelling  of  the  synovial  membrane,  in  the  first 
place,  because  there  is  no  synovial  membrane  in  the  glenoid 
cavity,  and  in  the  second,  because  the  cartilage  is  not  capable  of 
swelling.  The  cause  is  found  in  the  turgescence  of  the  tissues 
enclosed  by  the  capsule,  and  in  the  momentary  paralysis  of  the 
muscles.  Perhaps,  as  in  the  unfortunate  case  which  I  have 
spoken  of  above,  instead  of  a  complete  reduction  being  effected, 
the  capsule  may  have  been  folded  by  the  head  of  the  bone 
into  the  glenoid  cavity. 

The  scapula,  situated  behind  and  on  the  side  of  the  thorax, 
covering  the  six  upper  ribs,  corresponds  to  the  thickest  and  most 
spongy  portion  of  the  lungs.  Thus,  although  padded  by  nume- 
rous and  large  muscles,  we  can,  pretty  correctly,  hear  respiration, 
among  other  points,  over  the  supra-spinous  portion. 


SECTION  SECOND. 

OF  THE  ARM. 

Strictly  speaking,  the  arm  comprehends  all  that  portion  of  the 
upper  extremity  occupied  by  the  humerus ;  but  in  regional  ana- 
tomy it  only  extends  from  the  shoulder,  or  axillary  region,  to 
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the  elbow.  It  is  conoid  in  fat  individuals,  and,  especially,  in 
females.  Cylindrical,  and  more  or  less  flattened  internally  and 
externally,  it  presents,  superiorly,  a  triangular  projection,  li- 
mited, in  front  and  behind,  by  two  fissures,  uniting  at  its  apex, 
to  form  the  deltoid  depression.  From  this  excavation,  there 
extends  another  fissure,  the  external  bicipital,  large  and  super- 
ficial, and  descending  as  far  as  the  bend  of  the  arm,  on  the  external 
surface  of  the  limb.  It  is  upon  it  that  blisters  are  applied. 
Another  fissure,  the  internal  bicipital,  follows  the  internal  surface 
of  the  arm,  and  extends  from  the  cavity  of  the  axilla  to  the 
same  point,  where  it  joins  the  preceding.  Between  and  in  front 
of  these  two  grooves  is  a  very  marked  projection,  lost  in  the  ax- 
illa and  bend  of  the  arm:  this  is  the  bicipital  eminence.  Pos- 
teriorly, the  triceps,  also,  more  or  less  raises  the  integuments, 
but  does  not  form  any  important  prominences. 

We  will  consider  the  limb  in  a  state  of  supination,  and,  first, 
examine  its  anterior  surface : — 

The  skin  is  delicate  and  very  extensible,  especially  internally. 
In  the  internal  fissure,  we  may  sometimes  see  the  basilic  vein. 
Extremely  mobile,  it  allows  simple  wounds  to  unite  by  first 
intention. 

The  subcutaneous  tissue,  which  may  acquire  very  great  thick- 
ness, encloses  the  nervous  filaments  from  the  musculo-cutaneous, 
internal  cutaneous,  and  intercostal  nerves. 

The  aponeurosis  is  thin  and  almost  cellular  in  the  median  pro- 
jection. More  complicated  than  in  the  generality  of  regions, 
thick  internally  and  externally,  because  all  its  lamellae  there 
unite,  it  forms  a  covering  for  the  biceps.  It  also  furnishes  a 
second  sheath  for  the  artery  and  its  accompanying  veins  and 
nerve,  and  within  this  secondary  sheaths  around  each  organ. 
Hence,  the  aponeurosis,  in  some  degree,  furnishes  an  invest- 
ment to  all  the  muscles,  nerves,  and  vessels  found  in  the  bra- 
chial region,  excepting  the  triceps  and  brachialis  anticus, 
which  adhere  to  the  bone,  from  one  side  to  the  other. 

Muscles. — The  biceps  furnishes  the  arm  with  all  its  anterior 
muscular  portion.  Its  internal  border  serves  as  a  guide  in  ex- 
posing the  vessels.  Free  beneath  the  skin,  it  retracts  consider- 
ably in  amputations,  the  more  so  as  it  is  commonly  divided  very 
far  from  its  points  of  attachment.  The  extension  of  the  fore-arm 
augments  the  projection.  In  contracting,  therefore,  it  tends  to 
bend  the  humerus  forwards,  and  may,  in  fractures,  displace  the 
bones,  at  first,  as  regards  their  direction,  and  subsequently,  their 
length.  Thus,  the  fore-arm  is  kept  bent  during  the  cure  of  these 
accidents. 

The  brachialis  anticus,  hidden,  in  a  great  measure,  by  the 
biceps,  beyond  which  it  projects  a  little  on  each  side,  so  that, 
internally,  the  artery  lies  upon  it,  is  inserted  on  the  whole  of  the 
anterior  surface  of  the  humerus,  and  also  on  the  front  of  the 
fibrous  septa  attached  to  the  margins  of  that  bone.  Superiorly, 
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it  is  thinner,  and,  as  it  were,  bifurcated  in  a  V,  to  embrace  the 
apex  of  the  deltoid.  It  is  there,  between  the  biceps  internally 
and  the  triceps  externally,  that  the  deltoid  fossa  is  situated,  filled 
by  cellular  tissue  and  fat,  and  so  disposed,  that  the  muscles  cir- 
cumscribing it  can  neither  move  it  nor  slide  upon  each  other. 
It  is  on  account  of  this  peculiarity,  as  much  as  from  the  abun- 
dance of  cellular  tissue,  that  we  here  apply  caustics,  &c.  Ad- 
hering to  all  the  points  of  the  bone  which  it  covers,  and  finding- 
its  moveable  point  on  the  ulna,  this  muscle  opposes,  instead  of 
favouring,  displacements  in  fractures  of  the  inferior  portion  of 
the  humerus.  This  disposition  almost  entirely  prevents  its  re- 
traction after  amputation. 

Arteries. — The  brachial,  enveloped  in  its  sheath,  is  always 
accompanied  by  the  median  nerve,  and  the  humeral  vein  or 
veins.  Superiorly,  the  nerve  is  internal  or  in  front;  more  in- 
feriorly,  it  crosses  it  very  obliquely,  passes  nearly  always  over 
the  anterior  surface,  and  only  occasionally  behind ;  inferiorly,  it 
is  almost  always  to  its  ulnar  side. 

Independent  of  its  sheath,  the  median  nerve  and  collateral 
veins,  the  artery,  reposing  posteriorly,  from  above  downwards, 
on  the  humerus,  the  tendon  of  the  coraco-brachialis,  the  front  of 
the  internal  portion  of  the  triceps*,  and  the  brachialis  anticus, 
may  easily  be  compressed  against  the  bone  at  its  upper  third. 
Accompanied  by  the  coraco-brachialis,  externally,  afterwards 
by  the  biceps,  it  is  separated  from  the  triceps,  internally,  at 
first,  by  the  radial  nerve  and  internal  collateral  artery,  subse- 
quently by  the  ulnar  nerve,  which  separates  from  it  as  it  de- 
scends, lastly  by  the  cutaneous  nerves  and  basilic  vein,  enclosed 
in  their  sheath,  and  lying  nearer  to  it  above  than  below.  In  its 
inferior  fourth,  it  has  no  relation  with  the  triceps,  the  brachialis 
anticus  then  concealing  its  inner  side.  In  front,  and  internally, 
it  is  covered  by  the  aponeurosis.  Sometimes,  also,  the  belly  of 
the  biceps  inclines  more  or  less  in  this  direction. 

In  middle-sized  individuals,  in  whom  the  muscles  are  not 
very  large,  its  pulsations  may  easily  be  felt  along  the  internal 
bicipital  fissure;  therefore,  to  expose  it,  we  must  cut  in  the 
direction  of  a  line  drawn  from  the  cavity  of  the  axilla  to 
the  elbow,  following  the  internal  border  of  the  biceps.  To  pre- 
vent any  mistakes  as  to  its  precise  situation,  we  must  recollect 
that  the  median  nerve  is  always  the  first  cord  met  with  in 
leaving  the  biceps. 

The  superior  profunda  commonly  arises  from  the  brachial,  a 
little  below  the  teres  major;  sometimes  it  is  furnished  by  the 
subscapular,  circumflex,  &c.  Immediately  approaching  the  in- 
terstice, between  the  internal  and  middle  portions  of  the  triceps 
muscle,  to  enter  the  posterior  region,  it  is  occasionally  very 

*  It  does  not,  properly  speaking,  lie  on  the  triceps  at  all,  being,  in  the  first  place, 
separated  from  it  by  fat  and  the  tendon  of  the  coraco-brachialis,  and,  subsequently, 
by  the  brachial  anticus. — H»  H. 
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large,  and  is  the  principal  resource  in  re-establishing  the  circu- 
lation after  the  brachial  is  tied. 

The  anastomotica  magna,  presenting  itself  towards  the  middle 
of  the  arm,  runs  across  the  brachialis  anticus  muscle,  before 
it  gains  the  posterior  surface,  and  follows  the  ulnar  nerve, 
as  the  preceding  accompanies  the  radial.  Habitually  small,  it 
is  sometimes  very  large,  and  may  equal  the  size  of  the  brachial. 
It  must  not  be  forgotten  when  we  perform  any  operation  on  the 
internal  surface  of  the  arm,  especially  on  the  brachial  artery. 

The  nutritious,  met  with  towards  the  termination  of  the  coraco- 
brachialis  muscle,  the  tendon  of  which  it  traverses,  slides  ob- 
liquely over  the  humerus,  immediately  penetrating  its  own 
proper  canal.  When  of  an  increased  size,  it  may  give  rise  to 
considerable  hemorrhage,  in  sawing  through  the  bone  near  the 
insertion  of  the  deltoid.  Its  laceration  accounts  for  the  ecchy- 
mosis  sometimes  resulting  in  fractures,  which  cannot  depend 
upon  injury  of  the  veins. 

The  inferior  profunda,  being  also  situated  in  the  region  of  the 
elbow,  will  be  studied  there.  The  other  branches,  given  off  by 
the  brachial,  are  too  small  and  uncertain  to  merit  much  atten- 
tion from  the  surgeon. 

The  brachial  artery,  sometimes  double  at  its  origin,  is  more 
frequently  so  at  a  lower  point  in  the  limb.  The  two  trunks  may 
then  be  of  equal  size;  at  other  times,  one  is  smaller,  the  other 
larger.  This  anomaly  may  give  rise  to  fatal  error,  if  we  have 
to  tie  the  artery  of  the  arm  in  individuals  thus  formed.  I  have 
observed  it  twenty  times,  and  there  is  not  a  pupil  but  has  met 
with  examples  in  his  dissections.  In  November  1832,  I  found 
a  variety  sufficiently  remarkable  to  merit  notice.  Arrived  at 
the  fold  of  the  arm,  the  two  trunks  were  united  by  a  transverse 
branch,  about  an  inch  in  length,  and  as  large  as  a  quill.  Ariel's 
method  would  have  been  unsuccessful  in  aneurism  of  either  of 
these,  as  ligatures  above  and  below  would  not  have  prevented 
the  transverse  branch  carrying  the  blood  into  the  sac ;  after 
opening  which,  according  to  the  ancient  method,  we  should  find 
the  hemorrhage  continue,  in  spite  of  ligature  of  the  extremities 
of  the  diseased  artery.  Another  very  singular  disposition  is 
that  shown  me,  in  1827,  by  M.  Bintot,  who  was  then  my  pro- 
sector; after  a  certain  course,  the  tv/o  branches  crossed  in  a 
figure  of  eight ;  thus,  before  they  reached  the  fold  of  the  arm, 
the  internal  had  beome  external,  and  vice  versa. 

Veins. — These  are  superficial  and  deep ;  the  former  are  the 
cephalic  and  basilic ;  the  others  have  been  described  with  the 
artery. 

The  cephalic,  parallel  to  the  biceps  and  the  external  fissure  of 
the  arm,  gradually  inclines  inward  to  the  interstice  separating 
the  deltoid  from  the  pectoralis  major.  Placed  completely  exter- 
nal to  the  aponeurosis  in  the  arm,  and  inclosed  in  the  deep 
processes  of  the  subcutaneous  tissue,  it  interposes  between  the 
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lamellae  of  the  fascia  brachialis  at  the  shoulder.  It  may  be 
opened,  if  requisite,  with  a  lancet,  in  all  parts  of  its  course, 
without  leading  to  any  danger,  being  accompanied  merely  by 
some  filaments  of  the  external  cutaneous  nerve  of  the  arm. 

The  basilic,  placed  in  the  middle  of  the  internal  bicipital 
fissure,  at  first  enveloped  in  processes  of  the  superficial  fascia, 
like  the  cephalic,  subsequently  leaves  this  layer,  sometimes  im- 
mediately above  the  elbow,  at  others  only  at  the  moment  when 
it  enters  the  axilla,  to  traverse  the  aponeurosis  and  join  the 
deep  veins.  Whilst  it  is  still  merely  cutaneous,  the  numerous 
branches  of  the  internal  superficial  vein  wind  round  it.  Accom- 
panied by  the  trunk  of  this  nerve,  enclosed  in  a  peculiar  sheath 
beneath  the  aponeurosis,  separated  from  that  of  the  artery  by  a 
septum,  it  is,  as  we  may  say,  both  superficial  and  deep-seated. 
Thus,  its  external  inflammation  may  produce  mere  simple  ery- 
sipelas below,  whilst  the  same  disease,  occurring  at  its  upper 
portion,  would  produce  general  swelling  of  the  limb ;  may,  for 
the  same  reason,  determine  the  formation  of  abscess  between 
the  aponeurosis  and  integuments,  and  also  produce  them  between 
the  muscles,  whilst  the  cephalic  vein  can  only  give  rise  to  such 
accidents  in  the  subcutaneous  tissue. 

The  lymphatics  abound  in  the  bicipital  gutters,  where  they  are 
grouped  round  the  cephalic  and  basilic  veins.  The  cephalic,  in 
particular,  receives  a  very  complicated  chain,  which  remains  in 
the  subcutaneous  tissue  up  to  its  entrance  in  the  cavity  of  the 
axilla.  It  was  on  account  of  the  great  quantity  of  absorbents 
and  cellular  tissue  found  in  the  bicipital  fissures,  and  on  the 
whole  of  the  anterior  surface  of  the  arm,  that  it  was  recommended 
to  apply  counter-irritants  here. 

The  deep  lymphatics,  forming  two  or  three  bundles  round  the 
artery  and  vein,  are  interrupted,  from  the  elbow  to  the  axilla, 
by  glands,  the  number  rarely  exceeding  from  four  to  five.  We 
frequently  find  none,  and  when  they  do  exist  they  are  naturally 
but  very  small.  It  is  necessary  that  we  should  exactly  under- 
stand their  position,  as,  in  chronic  enlargements,  they  may  con- 
tract adhesions  with  the  artery,  and  be  mistaken  for  aneurism. 
I  have  twice  found  a  single  lymphatic  gland  above  the  deltoid 
fossa ;  in  both  cases  they  were  the  size  of  a  pea,  and  the 
vessels  converged  towards  them. 

Nerves. — The  relations  of  the  median  have  been  detailed  in 
speaking  of  the  artery. 

The  musculo-cutaneous,  or  external  cutaneous,  sometimes  re- 
mains external  to  the  artery,  instead  of  perforating  the  coraco- 
humeral;  in  which  case  it  may  be  mistaken  for  the  median. 
Entering  the  sheath  of  the  biceps,  it  quickly  becomes  external 
opposite  the  cephalic  vein,  from  which,  however,  the  aponeurosis 
separates  it,  at  the  lower  part  of  the  region. 

Next  to  the  median,  the  internal  cutaneous  is  nearest  the 
artery.     Placed  on  rather  an  anterior  plane,  it  follows  the 
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external  borders  of  the  basilic  vein,  proceeds  with  it  into  its 
canal,  leaves  the  aponeurosis  at  the  same  time,  and  furnishes  a 
great  number  of  filaments  to  the  superficial  layer  in  its  course. 
It  is  sometimes  so  large,  as  at  first  sight  to  resemble  the  median. 

The  ulnar  is  placed  on  the  internal  side  of  the  brachial  artery, 
in  front  of  the  triceps  muscle,  by  which  it  is  enveloped  nearly 
from  its  commencement,  and  which  it  traverses  towards  the 
middle  of  the  arm  to  reach  the  posterior  region,  behind  the 
internal  condyle. 

The  radial,  still  more  posterior  and  external,  follows  the 
direction  of  the  superior  profunda  artery ;  that  is  to  say,  it  winds 
round  the  humerus  between  the  portions  of  the  triceps,  almost 
immediately  abandoning  the  region  in  which  it  arose. 

The  size  of  the  nerves  of  the  arm  would  be  exactly  graduated 
in  the  following  order: — 1.  Radial;  2.  Median;  3.  Ulnar; 
4.  Musculocutaneous ;  5.  Internal  cutaneous. 

The  intercostals  are  entirely  distributed  to  the  superficial  layer, 
establishing  a  certain  sympathetic  relation  between  the  arm  and 
the  organs  contained  in  the  thorax ;  capable  of  explaining,  to  a 
certain  degree,  the  revulsive  action  of  blisters  applied  on  the 
superior  extremity,  in  diseases  of  the  chest. 

Much  less  complicated  posteriorly  than  in  front,  the  arm  is 
also  less  important  there.  Superiorly,  it  presents  a  part  of  the 
deltoid  prominence,  and  of  the  posterior  fissure  of  the  same 
name.    It  is  convex  and  round  in  its  whole  extent. 

The  skin,  thick,  dense,  wrinkled,  presents  numerous  bulbs  and 
a  large  quantity  of  sebaceous  follicles,  giving  it  an  unequal  and 
rough  appearance,  known  by  the  name  of  goose  flesh. 

The  subcutaneous  tissue  encloses  but  very  few  vessels  and 
nerves,  in  consequence  of  the  texture  of  the  skin  and  the  slight 
adherence  of  the  cellular  tissue.  Pus  here  denudes  the  parts 
with  the  greatest  facility,  whilst  it  has  difficulty  in  escaping 
externally;  we  should,  therefore,  open  these  abscesses  early. 

The  aponeurosis  here  is  generally  thicker  than  on  the  biceps, 
but  thinner  than  on  the  brachial  fossa.  Its  fibres  are  mostly 
transverse;  it  is  continuous,  superiorly,  with  the  latissimus 
dorsi,  which  may  be  considered  as  its  extensor.  Inferiorly  it 
receives  the  fibrous  intersection  coming  from  each  side  of  the 
humerus,  and  is  everywhere  a  single  membrane,  except  in 
approaching  the  internal  intersection,  where  its  laminae  separate 
to  invest  the  ulnar  nerve. 

Muscles. — We  only,  properly  speaking,  find  the  triceps,  the 
fibres  of  which,  nearly  parallel  to  the  direction  of  the  bone 
superiorly,  are  oblique  from  the  median  line  towards  the  sides 
below.  It  is  attached  to  the  aponeurosis  by  means  of  very 
loose  lamellous  cellular  tissue,  which  easily  inflames,  sometimes 
causing  serious  mischief.  By  its  anterior  surface  it  is  attached 
to  nearly  the  whole  length  of  the  bone,  a  circumstance  of  im- 
portance in  fractures  and  amputations.  In  fact,  when  we  am- 
putate the  arm  according  to  the  method  of  Vermule  or  Raviton, 
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the  triceps  adapts  itself  perfectly,  whilst  the  biceps,  entirely  free 
in  front,  retracts,  forming  so  round  a  mass  that  it  is  impossible 
to  have  a  regular  flap  on  this  side. 

In  fractures  below  the  deltoid,  the  triceps,  being  inserted  on 
both  the  broken  portions,  is  incapable  of  producing  displace- 
ment; on  the  contrary,  it  tends,  like  the  brachialis  anticus,  to 
maintain  them  in  apposition.  These  kinds  of  fractures  are 
rarely  followed  by  much  riding,  unless  they  are  very  oblique, 
or  the  exciting  cause  has  continued  after  the  rupture  of  bone. 

The  very  few  arteries  come  from  the  humeral,  and  only  de- 
serve attention  from  the  anastomoses  which  they  form  with  the 
collateral  branches  of  the  fore-arm,  re-establishing  circulation 
after  obliteration  of  the  brachial.  The  superior  profunda, 
winding  round  the  humerus,  at  first  between  the  internal  por- 
tion and  the  long  head  of  the  triceps,  subsequently  in  front  of 
the  latter,  then  on  the  external  portion,  to  terminate  near  the 
condyle,  gives  off*  no  branch  sufficiently  large  to  require  liga- 
ture after  amputation.  In  tying  it,  we  must  always  recollect, 
that  it  is  accompanied  by  the  radial  nerve. 

The  branches  of  the  inferior  profunda  and  internal  collateral 
branches  anastomose,  frequently,  with  those  of  which  we  have 
just  spoken,  but  are  too  small  to  require  any  notice.  Thus,  in 
amputating  a  few  inches  above  the  elbow,  there  is  no  absolute 
necessity  for  tying  any  but  the  brachial  artery,  and  occasionally 
the  internal  or  inferior  collateral.  In  the  centre  of  the  limb 
hemorrhage  might  ensue,  from  the  humeral,  internal  collateral, 
inferior  profunda,  and  even  nutritious  artery  of  the  bone. 

The  veins  are  disposed  exactly  like  the  arteries ;  none  are 
superficial  or  susceptible  of  any  particular  surgical  application. 

The  lymphatics  are  few,  and  nearly  all  pass  to  the  internal 
bicipital  fissure.  They  possess  no  known  glands  in  this  re- 
gion. 

Nerves. — The  delicate  superficial filaments  almost  all  appertain 
to  the  internal  cutaneous  and  costal  branches.  The  external 
cutaneous  rarely  furnishes  any  on  the  outer  side.  The  ulnar, 
the  most  remarkable,  does  not  enter  this  region,  until  near  the 
inferior  third  of  the  arm.  Between  the  brachialis  anticus  and 
triceps,  the  aponeurosis  furnishes  it  with  a  process,  converted 
by  the  fibrous  intersection  into  a  canal,  after  which  it  is  suffi- 
ciently superficial  to  be  implicated  in  wounds.  The  radial,  very 
large,  giving  many  branches  to  the  different  portions  of  the  tri- 
ceps, exactly  follows  the  direction  and  distribution  of  the  superior 
profunda  arteries,  until  opposite  the  origin  of  the  long  supinator, 
where  it  traverses  the  external  fibrous  intersection,  to  penetrate 
the  anterior  region  between  this  muscle  and  the  brachialis 
anticus.  Lying  immediately  on  the  humerus,  it  is  more  ex- 
posed than  the  others  to  be  torn  in  fractures,  below  the  neck  of 
the  bone. 

The  skeleton. — The  humerus  in  front  slightly  curved  round, 
projecting  superiorly,  gradually  widens  as  it  extends.  Between 
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the  point  of  insertion  of  the  latissimus  dorsi,  coraco-brachialis, 
or  pectoralis  major,  we  may  compress  the  artery,  which  is 
there  arrested  by  these  muscles,  and  prevented  rolling  beneath 
the  finger.  It  gives  insertion,  on  its  anterior  surface,  to  the 
deltoid,  coraco-brachialis,  and  brachialis  anticus.  Formed  by 
the  body  of  the  bone,  the  skeleton  of  the  arm  is,  consequently, 
the  most  contracted  portion  of  the  humerus,  and  is  thence  pre- 
disposed to  fracture  from  indirect  causes. 

In  those  fractures  which  take  place  between  the  deltoid  and 
teres  major,  the  lower  portion  is  drawn  forward  by  the  deHoid, 
and  backward  by  the  long  head  of  the  triceps ;  whilst  the  coraco- 
brachialis,  latissimus  dorsi,  teres  major,  and  pectoralis  major 
muscles  draw  the  superior  inwards.  It  is  in  this  class  that  dis- 
placement may  proceed  furthest,  and  that  it  most  commonly 
occurs.  Towards  the  deltoid  depression,  the  upper  portion  is 
abandoned  to  the  deltoid  and  muscles  of  the  shoulder,  which 
draw  it  outwards  and  forwards.  The  inferior  portion  is  sub- 
ject to  the  action  of  the  brachialis  anticus,  which  then  takes  its 
fixed  point  on  the  ulna.  The  biceps  and  long  head  of  the 
triceps  act,  in  this  case,  in  inverse  directions.  Finally,  at  the 
lower  portion,  the  two  fragments  being  enveloped  at  the  same 
time  by  the  brachialis  anticus  and  triceps,  it  is  a  rare  circum- 
stance to  see  the  muscles  alone  produce  displacement. 

The  weight  of  the  limb  so  advantageously  counterbalances 
the  action  of  the  muscles  here,  that  fractures  of  the  humerus  are 
scarcely  ever  accompanied  by  riding,  and  are  the  easiest  of  any 
to  cure.  Surrounded  by  thick  periosteum,  this  bone  is  one  of  the 
most  exposed  to  incarcerated  necrosis ;  one  of  those  also  from 
which  we  most  successfully  remove  sequestra,  and  which  is  re- 
produced most  perfectly  by  concentric  developement,  and  of 
which  unconsolidated  fracture  produces  least  inconvenience. 
A  patient,  observed  by  M.  J.  Cloquet,  had  lost  the  superior 
third,  and  yet  retained  the  functions  of  the  limb.  In  a  lady  of 
my  acquaintance,  its  total  and  congenital  absence  interfered 
but  little  in  the  motions  of  the  fore-arm.  The  removal  of  its 
head,  which  has  so  often  been  performed  with  perfect  success, 
has  always  left  the  motion  of  the  hand  free,  and  sometimes 
even  that  of  the  greater  part  of  the  arm. 


SECTION  THIRD. 

HUMERO-CUBITAL  REGION. 

In  front,  the  middle  portion  of  the  upper  extremity  is  called 
the  bend  of  the  arm  ;  posteriorly,  it  is  called  the  elbow.    The  diffe- 
rent importance  of  these  two  regions  establishes  a  very  decided 
*  B  b  7 
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line  of  demarcation,  between  them ;  and  we  will,  consequently, 
study  them  separately,  with  the  exception  of  the  skeleton,  com- 
mon to  both. 

The  bend  of  the  arm,  which  may,  to  a  certain  extent,  be  com- 
pared to  the  ham,  presents  the  termination  of  the  bicipital 
eminence.  Externally  and  internally,  it  offers  two  other  mus- 
cular prominences,  converging  one  towards  the  other.  These 
are  separated,  superiorly,  by  the  former,  and  inferiorly  by  a 
triangular  depression,  which  is  prolonged  to  the  fore-arm,  form- 
ing a  simple  fissure,  resulting  from  the  union  of  the  two 
bicipital  fossae,  distributed  among  the  three  preceding  pro- 
minences. 

The  skin  is  delicate  and  mobile,  especially  in  the  middle 
groove  and  excavation.  It  also  tends  to  slough,  as  in  the  front 
of  the  neck,  from  wounds  or  operations.  The  subcutaneous 
layer  consists,  as  it  were,  of  two  lamellae,  one  deep-seated,  a  kind 
of  aponeurosis,  containing  the  subcutaneous  veins  and  nerves ; 
the  other,  superficial,  principally  adipose,  and  varying  consider- 
ably in  substance.  Thicker  in  the  grooves  than  over  the  pro- 
jections, it  plunges,  accompanying  the  deep  median  vein, 
between  the  pronator  radii  teres  and  long  supinator  muscles, 
to  unite  with  the  intermuscular  lamellae  and  cellular  tissue 
surrounding  the  joint. 

Aponeurosis.  —  In  thin  adults,  the  disposition  presented  by 
the  aponeurosis  at  the  bend  of  the  arm  is  as  follows :  the 
superficial  membrane  of  the  biceps  passes  over  the  anterior 
surface  of  the  external  muscular  prominence.  The  deep  layer 
remains  in  the  median  excavation,  where  it  is  fortified  by  a 
lamella,  coming  from  the  tendon  of  the  brachialis  anticus. 
In  descending,  it  elevates  itself,  passes  between  the  radial  and 
long  supinator  muscles  on  the  one  hand,  and,  on  the  other,  over 
the  anterior  surface  of  the  latter  muscle,  uniting  with  the  super- 
ficial layer ;  quite  below,  its  lamellae  approximate,  containing  the 
radial  artery  and  nerve.  The  superficial  membrane,  stronger 
than  without,  passes  obliquely  over  the  internal  muscular  emi- 
nence. The  deep  process,  still  more  thick,  likewise  comes  from 
the  internal  and  inferior  portion  of  the  brachialis  anticus. 
In  ascendings  its  fibres  are  oblique  inwards  and  upwards, 
splitting  to  embrace  the  basilic  vein.  Lower  down  it  is  also 
double,  and  one  of  its  processes  ascends  over  the  pronator  radii 
teres,  where  it  is  continuous  with  the  superficial  division,  whilst 
the  other  plunges  between  the  muscles.  The  band  detached 
from  the  tendinous  portion  of  the  biceps  passes  between  these 
layers,  at  first  without  adhering  to  them,  but  subsequently  join- 
ing them  over  the  internal  muscular  prominence. 

There  is  a  kind  of  aponeurotic  opening,  resulting  from  this 
arrangement,  which  in  some  persons  bears  great  analogy  to  that 
of  the  groin,  which  it  also  resembles  in  its  dimensions,  oval  form, 
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in  having  its  large  extremity  downwards,  in  its  internal  half  cir- 
cumference being  more  distinct  than  the  external,  in  the  vessels 
and  nerves,  finally,  in  the  cellular  lamellae  closing  it,  and  some- 
times preventing  its  being  exactly  distinguished.  At  the  upper 
part  of  this  opening,  we  see  the  tendon  of  the  biceps,  internally, 
the  brachial  artery,  median  nerve,  and  origin  of  the  bicipital 
band,  which  there  forms,  the  internal  half  circle,  by  its 
external  border:  lower  down,  the  communication  of  the  super- 
ficial veins  with  the  brachial,  the  median  nerve,  the  median 
basilic,  and  cephalic,  passing  in  front.  The  falciform  process 
of  the  biceps  merits  still  greater  attention,  in  relation  to  the 
artery,  constantly  crossed  by  its  anterior  surface.  The  vessel  may 
receive  a  ligature  below,  before  it  divides  into  radial  and  ulnar. 
We  might  also  place  one  above  it,  without  being  obliged  to 
separate  any  thing  but  the  cellular  tissue. 

Muscles. — In  the  median  prominence,  we  find  the  termination 
of  the  biceps  plunging  into  the  cavity  of  the  elbow.  Between 
its  tendon,  the  fibrous  band  given  by  it  to  the  aponeurosis  and 
the  pronator  radii  teres,  there  exists  a  small  triangle,  in  which 
are  the  brachial  vessels  and  median  nerve.  The  biceps  in  the 
natural  condition  tends,  at  first,  to  carry  the  radius  outwards, 
and  produce  supination,  and  subsequently  to  flex  the  arm.  In 
the  anormal  condition,  luxations  of  the  fore-arm  backwards,  for 
example,  it  antagonises  the  action  of  the  triceps,  and  tends  to 
produce  flexion.  In  fracture  of  the  upper  third  of  the  radius, 
the  biceps  endeavours  to  bring  the  superior  portion  forwards, 
and  towards  the  median  line  of  the  limb ;  whence  the  necessity 
of  then  keeping  the  fore-arm  bent. 

The  brachialis  anticus,  forming  the  bottom  of  the  two  lateral 
fissures,  is  covered  in  the  middle  by  the  biceps,  and  quite  exter- 
nally by  the  external  muscular  eminence.  Internally,  its  ante- 
rior surface  descends  a  little  beneath  the  pronator  radii  teres. 
Its  posterior  surface,  which  covers  the  whole  of  the  front  of 
the  articulation,  without  adhering  to  it,  is  separated  from  the 
humerus  by  abundant  and  loose  cellular  tissue,  in  which  inflam- 
mation frequently  produces  deep-seated  abscesses,  quickly  im- 
plicating the  bone.  Descending  over  the  coronoid  process,  its 
tendon,  very  strong  and  thick,  is  not  attached  to  it,  as  is  gene- 
rally described ;  it  merely  covers  it,  and  is  attached  to  the 
internal  crest  or  anterior  border  of  the  ulna.  Descending  as 
far  as  a  point  corresponding  to  the  tuberosity  of  the  radius,  this 
muscle  acts  as  a  flexor  on  the  body  of  the  bone.  The  apo- 
physis evidently  favours  this  action,  by  serving  as  a  pulley  to 
its  tendon. 

The  external  projection  encloses  the  head  of  the  long  and 
short  supinators,  and  two  radial  extensors ;  the  first,  the  most 
important  as  regards  surgery,  inserted  very  high  on  the 
humerus,  appears  better  disposed  to  promote  flexion  of  the 
fore-arm  than  supination ;  which  seems  rather  to  appertain  to 
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the  biceps.  When  the  humerus  is  fractured,  beneath  the  inser- 
tion of  the  deltoid,  the  long  supinator  acts  like  the  brachialis 
anticus  upon  its  inferior  portion ;  we  may  say  the  same  of  the 
long  radial  extensor.  This  latter  and  the  short  radial,  being 
more  particularly  placed  on  the  condyle,  to  which  they  are 
attached,  and  on  the  lesser  head  of  the  humerus,  become  the 
principal  cause  of  displacement,  in  fractures  of  this  portion  of 
the  bone  of  the  arm. 

The  short  supinator,  attached  to  the  condyle  and  ulna,  in- 
vesting the  humero-cubital  articulation,  and  nearly  the  superior 
fourth  of  the  radius,  then  forms  a  power,  on  the  one  hand, 
to  oppose  luxations,  and,  on  the  other,  displacements  in  fractures 
of  the  superior  portion  of  this  bone.  In  this  direction,  it  is 
antagonised  by  the  biceps,  for  the  tendon  of  which  its  internal 
border  presents  a  notch.  The  radial  nerve  runs  into  the  pos- 
terior region  of  the  fore-arm  across  its  fibres. 

The  internal  eminence,  composed  of  the  pronator  radii  teres, 
flexor-carpi  radialis,  palmaris  longus,  flexor-carpi  ulnaris,  flexor- 
digitorum  sublimis  and  profundus,  is  the  largest.  Taking  its 
fixed  point  on  the  humerus,  and  extending  obliquely  over  the 
radius,  its  action  almost  entirely  appertains  to  this  latter  bone, 
and  produces  pronation.  In  fractures  this  disposition  is  very 
disadvantageous;  for  instance,  should  the  radius  be  broken 
above  or  below  the  insertion  of  the  pronator  radii  teres,  whether 
the  fracture  be  transverse  or  oblique,  it  will  always  tend  to  obli- 
terate the  interosseous  space,  by  drawing  the  fractured  portion 
towards  the  ulna. 

Arteries. — At  the  bend  of  the  arm,  the  termination  of  the 
brachial  descends  obliquely  outwards  and  backwards,  generally 
dividing  opposite  the  bicipital  tuberosity.  Enveloped  in  the 
lamellae  of  the  deep  layer  of  the  aponeurosis,  it  is  covered  by 
the  superficial  layer,  by  the  fibrous  band  of  the  biceps,  and, 
more  inferiorly,  only  by  cellular  tissue.  Corresponding  in  front 
of  these  membranes  to  the  median  basilic  vein  and  internal 
cutaneous  nerve,  it  lies  on  the  brachialis  anticus  muscle,  and 
subsequently  on  the  tendon  of  the  biceps,  to  which  it  sometimes 
adheres ;  whence  forced  pronation  of  the  fore-arm  prolongs  it 
from  the  median  vein.  Internally,  always  accompanied  by 
the  median  nerve,  which  may  also  lie  posterior  to  it,  it  is  in 
relation  with  the  pronator  radii  teres  muscle.  Externally  it 
corresponds  to  the  biceps,  crosses  the  internal  border  of  its 
tendon,  and  terminates  by  being  free  in  the  median  excavation. 
Hence  if  we  would  tie  it,  the  operation  must  depend  upon  the 
point  where  we  would  expose  the  vessel.  Above  the  articulation 
it  is  found  between  the  median  nerve,  the  concomitant  vein,  and 
biceps  muscle.  In  the  bend  of  the  arm  itself,  after  the  incision 
through  the  skin  and  subcutaneous  tissue,  it  is  only  covered  by 
cellular  tissue.  Beneath  the  band  of  the  biceps,  the  artery, 
nerve,  and  tendon  are  very  close  to  each  other,  although  always 
9  >ff. 
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in  the  same  relation.  The  aponeurosis,  properly  speaking,  only 
exists  in  front  of  them.  Finally,  a  little  higher,  we  must  divide 
the  superficial  division  of  the  aponeurosis,  and  the  membrane 
of  the  biceps. 

As  the  brachial  artery  may  bifurcate  higher  than  has  been 
stated,  it  is  safer  to  apply  a  ligature  above  the  elbow  than  in  the 
bend  of  the  arm,  even  should  the  position  of  the  disease  allow  of 
selection.  When  this  bifurcation  occurs  on  the  tendon,  or  below, 
it  is  a  natural  arrangement,  but  when  higher,  or  in  any  other 
point,  it  is  an  anomaly.  In  the  latter  case,  the  two  branches 
may  lie  side  by  side,  and  enter  the  bend  of  the  arm  together ; 
the  median  nerve  also  may  separate  them,  or  the  external  pass 
over  the  tendon  of  the  biceps,  to  place  itself  beneath  the  supi- 
nator muscle,  and  form  the  radial,  without  descending  to  the 
bottom  of  the  median  excavation,  whilst  the  internal  runs,  as 
usual,  beneath  the  pronator  to  form  the  ulnar ;  a  circumstance 
which  may  lead  to  danger,  if  phlebotomy  is  practised  carelessly. 
It  may  also  happen,  that  the  internal  branch  is  considerably 
separated  from  the  external,  and  that,  instead  of  plunging  be- 
neath the  corresponding  muscular  eminence,  it  places  itself  in 
front,  to  constitute  the  ulnar,  which,  then  subcutaneous,  is  gene- 
rally merely  the  ulnar  recurrent  extraordinarily  developed. 

The  ulnar,  which  appears  the  continuation  of  the  preceding, 
soon  dips  beneath  the  internal  muscular  eminence,  traverses  the 
pronator  radii  teres,  passes  obliquely  inwards,  and  places  itself 
between  the  superficial  and  deep  flexors.  Thus,  it  would  be 
difficult  to  expose  this  vessel  at  the  bend  of  the  arm  in  the  nor- 
mal distribution,  and,  should  its  obliteration  be  required,  it  is 
safer  and  more  sure  to  proceed  directly  to  the  brachial. 

The  radial,  generally  smaller  than  the  ulnar,  at  first  very  deep- 
seated,  raises  itself  a  little  outwards  and  forwards,  beneath  the 
supinator  longus,  to  follow  the  radial  fissure  of  the  fore-arm,  con- 
sequently becoming  more  and  more  superficial  as  it  descends. 
Immediately  beneath  its  origin,  it  corresponds  to  the  opening 
in  the  aponeurosis,  and  is  separated  from  the  radius  only  by  the 
supinator  brevis,  tendon  of  the  biceps,  and  cellular  tissue.  Ante- 
riorly, several  fibro -cellular  lamellae  and  the  superficial  fascia 
prolong  it  from  the  skin.  Hence,  we  may  expose  it  on  the  in- 
ternal border  of  the  pronator  radii  teres ;  but  the  operation 
would  be  rendered  difficult  from  the  projection  of  the  muscles, 
by  the  presence  of  the  medio-cephalic  vein,  and  by  that  of  the 
external  cutaneous  nerve,  which  is  often  obliged  to  be  divided. 
Beneath  the  aponeurotic  opening,  placed  on  the  pronator  teres, 
between  two  thin  fibrous  lamellae,  it  is  accompanied,  internally, 
by  the  radial  flexor,  and,  externally,  by  the  long  supinator,  the 
internal  border  of  which  ordinarily  covers  it. 

As  the  inter-osseous  arises  from  the  ulnar,  at  the  moment  when 
it  enters  between  the  two  layers  of  muscles,  it  would  scarcely  be 
c  c 
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possible  to  tie  it.  It  is,  moreover,  too  deeply  seated  to  be  fre- 
quently wounded. 

The  anterior  radial  recurrent,  arising,  most  frequently,  from 
the  trunk  of  the  brachial,  internal  to  the  tendon  of  the  biceps, 
over  which  it  winds  to  enter  the  external  fissure  of  the  region, 
passes,  as  it  ascends,  between  the  two  portions  of  the  radial  nerve, 
and  anastomoses  with  the  superior  profunda. 

The  internal  recurrents  come  from  the  ulnar.  The  anterior 
ascends  in  front  of  the  condyle,  and  anastomoses  above  it  with 
the  inferior  profunda.  The  posterior  runs  between  the  flexor 
sublimis,  profundus,  and  ulnar  flexor,  to  pass  behind  the  hu- 
merus. 

Finally,  the  inferior  profunda,  furnished  by  the  brachial,  com- 
monly detaches  itself  from  the  trunk,  at  about  one  or  two  inches 
above  the  internal  condyle.  It  is  by  means  of  its  anastomoses 
with  the  recurrent  arteries  that  the  circulation  is  re-established 
in  the  fore-arm,  when  the  blood  cannot  pass  through  the  humeral. 
I  have  already  observed,  that  it  may  replace  the  ulnar;  then 
being  very  superficial.  A  friend  of  mine  has  this  disposition  so 
evident,  that  the  pulsations  of  the  artery  may  distinctly  be  seen 
through  the  skin,  from  the  inferior  third  of  the  arm  to  about  the 
middle  of  the  fore-arm. 

Veins. — The  cephalic,  placed  on  the  external  muscular  eminence, 
as  it  passes  from  the  anterior  surface  of  the  supinator  longus,  over 
the  side  of  the  biceps,  receives  the  median  cephalic  and  anterior 
radial.  It  is  accompanied  by  the  external  cutaneous  nerve, 
from  which  it  is  separated  in  the  arm,  near  the  condyle,  by  the 
aponeurosis.  Thus,  as  regards  accidents  to  the  nerve,  bleeding 
from  the  cephalic  vein  is  less  dangerous  than  from  the  others, 
and  these  accidents  would  be  less  likely  to  occur  the  higher  we 
operate. 

The  basilic,  situated  to  the  ulnar  side,  passes  in  front  of  the 
condyle  to  arrive  at  the  internal  bicipital  fissure.  At  first  su- 
perficial, like  the  preceding,  it  becomes  gradually  deeper  as  it 
ascends.  A  little  above  the  condyle,  in  entering  the  fissure,  it 
dips  between  the  layers  of  the  aponeurosis,  whence  it  derives  a 
sheath.  The  cutaneous  nerve,  enclosed  in  the  same  sheath,  is 
almost  always  placed  to  its  inner  side,  above  the  muscular  emi- 
nence. 

The  median,  decidedly  the  most  important  in  a  surgical  point 
of  view,  lies  mostly  at  the  bottom  of  the  region,  very  frequently 
inclined  over  the  external  eminence;  sometimes,  also,  more  inter- 
nally. Nearly  always  single  as  far  as  the  aponeurotic  opening, 
it  there  divides  into  three  branches.  One,  very  short,  which 
M.  Berard  calls  perforating  vein,  runs  to  empty  itself  immediately 
into  the  deep  veins,  like  the  internal  sapiiena  into  the  crural. 
The  two  others  remain  superficial,  follow  the  two  lateral  fissures, 
and  pass,  one  to  the  basilic,  the  other  to  the  cephalic,  so  that,  in 
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the  normal  distribution,  they  resemble  a  Y;  whilst  joining  the 
two  trunks  receiving  them,  they  represent  an  M. 

The  median  basilic  consequently  runs  along  the  external  side 
of  the  internal  muscular  eminence.  Becoming  gradually  deeper 
seated  as  it  ascends,  it  crosses  the  artery  very  obliquely.  This 
direction,  however,  is  liable  to  numerous  variations.  In  some 
individuals,  the  vein  is  nearly  parallel  to  the  artery ;  in  others, 
on  the  contrary,  it  crosses  it  nearly  at  right  angles.  In  the  latter 
case,  happily  the  most  common,  we  run  but  little  risk  in  practis- 
ing phlebotomy,  when  the  puncture  is  made  near  the  extremities 
of  the  vessel.  In  the  other  the  danger  is  nearly  equal,  whatever 
point  we  may  select.  In  front  of  the  tendon  of  the  biceps,  and 
below  its  falciform  process,  these  vessels  are  only  separated  by 
lamellous  cellular  tissue,  which  forms  a  layer,  varying  in  thick- 
ness with  the  degree  of  em-bon-point.  Above,  the  median  basilic 
being  separated  from  the  artery,  at  first  by  the  process  from  the 
biceps,  subsequently  by  aponeurosis,  the  relations  of  these  vessels 
differ  but  little,  whether  in  fat  or  thin  persons,  inasmuch  as  the 
fat  always  accumulates  between  the  vein  and  skin,  and  not  be- 
tween the  former  and  the  aponeurosis,  nor  between  the  latter 
and  the  artery.  We  should,  however,  remark  that,  in  thin  indi- 
viduals, the  aponeurosis  is,  as  it  were,  attached  to  the  corre- 
sponding walls  of  the  vessels ;  in  which  case  the  safest  method 
would  be  to  introduce  the  lancet  very  obliquely,  and  only  cut 
the  vein  on  its  anterior  half. 

The  artery  being  bound  down  on  the  tendon  of  the  biceps  by 
the  aponeurosis,  or  fibro-cellular  tissue,  its  depth  is  considerably 
augmented  by  excessive  pronation.  As  the  tendon  recedes,  the 
three  muscular  eminences  project,  rendering  the  veins  more 
superficial.  The  ancients,  therefore,  prescribed  this  position 
with  the  intention  of  avoiding  the  puncture  of  the  aponeurosis 
and  tendon ;  but  it  is  now  known  that  the  serious  symptoms, 
sometimes  observed,  should  be  referred  to  other  causes  than 
wounds  of  the  fibrous  elements  of  the  region.  All  that  can  be 
said  upon  the  subject  is  that,  by  puncturing  the  aponeurosis  be- 
beath  the  vein,  we  may,  under  certain  circumstances,  cause 
inflammation  of  the  deep-seated  cellular  tissue,  producing  a 
kind  of  constriction,  and  more  or  less  obscure  phenomena. 

The  median  cephalic,  mostly  a  little  larger  than  the  preceding, 
mounts  outwards  in  the  radio-bicipital  fissure.  The  further 
from  the  artery  the  more  it  approaches  the  cephalic ;  it  may, 
in  its  normal  distribution,  be  opened  without  danger  at  any 
point  of  its  course.  The  tissues  supporting  it  being  less  solid, 
less  resistant  than  those  beneath  the  basilic,  we  occasionally  have 
some  difficulty  in  stopping  the  blood,  and  the  same  thing  may 
and  does  occur  to  any  of  the  others,  notwithstanding  the  thumb 
is  placed  below  the  opening.  This  arises  from  the  median  being 
compressed  below  its  division,  and  the  blood  returning  by  its 
deep  branch.    It  results  from  these  considerations,  firstly,  that 
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bleeding  is  more  easy  on  the  internal  median  vein,  but  more 
dangerous,  than  on  the  external ;  secondly,  that,  if  necessary, 
the  operation  may  be  performed  on  all  the  veins  at  the  bend  of 
the  arm  ;  thirdly,  that,  when  these  vessels  are  distinct  and  volu- 
minous in  thin  subjects,  they  easily  roll  under  the  skin,  in  conse- 
quence of  the  mobility  of  the  cellular  tissue  ;  fourthly,  that,  when, 
in  fat  individuals,  it  is  sometimes  very  difficult  to  perceive  or 
feel  them,  they  are  fixed,  and  further  from  organs  of  impor- 
tance ;  fifthly,  that  the  instrument  (Jlammette)  used  by  German 
surgeons,  applied  on  the  median  basilic,  would  be  dangerous,  on 
account  of  the  proximity  of  the  artery,  and  that,  on  the  ce- 
phalic, it  will  frequently  fail  in  opening  the  vein  in  consequence 
of  the  suppleness  of  the  subjacent  tissues;  sixthly,  that  effusion 
occurs  most  frequently  in  thin  individuals,  from  the  facility  with 
which  the  parts  slide  one  over  the  other,  thus  drawing  the  open- 
ins  of  the  vein  beneath  the  integuments. 

There  are  as  many  deep-seated  veins  as  arteries,  and  very  fre- 
quently there  are  more.  The  radial,  for  example,  is  often  double  ; 
the  ulnar  sometimes  presents  the  same  disposition,  as  also  the 
brachial.  It  is  at  the  spot  where  the  two  former  unite  to  form 
the  latter,  that  it  receives  the  communicating  branch  of  the 
median.  When  there  is  only  one  vein  for  each  artery,  the  radial 
is  placed  within  and  the  ulnar  without ;  the  humeral  is  also  most 
commonly  external,  but  sometimes  in  front,  and  even  internal. 

Lymphatics. — The  superficial  are  much  more  abundant  than 
the  deep-seated.  In  both  situations  they  accompany  the  vessels ; 
the  veins  in  particular.  Some  are  sufficiently  large,  especially 
in  the  internal  fissure,  for  their  division,  in  bleeding,  to  cause 
effusion  of  a  certain  quantity  of  lymph.  They  inflame  and  swell 
very  easily,  when  pus,  &c.  forms  in  the  tissues  through  which 
they  pass.  Thus,  after  phlebotomy,  they  are  frequently  the  pri- 
mitive seat  of  dangerous  inflammation.  Their  glands  are  placed 
in  the  internal  bicipital  fissure,  in  front,  and  above  the  condyle ; 
we  generally  find  three,  four,  and  even  five.  Placed  between 
the  cellular  layers  and  deep  aponeuroses,  they  may  swell  con- 
siderably in  suppurations  of  the  hand  and  arm,  in  consequence 
of  inflammation,  or  absorption  of  poison,  as  in  dissecting  wounds, 
for  instance. 

The  nerves,  like  the  vessels,  are  superficial  and  deep.  Among 
the  former  the  largest,  the  musculo  or  external  cutaneous,  disen- 
gages itself  from  the  aponeurosis,  on  the  external  side  of  the 
biceps,  at  about  an  inch  above  the  articulation,  and  divides 
a  little  below.  Its  branches  mostly  follow  the  veins,  uniting  to 
form  the  cephalic.  We  have  already  seen,  that  the  largest  runs 
along  the  radial  side  of  the  common  median. 

The  internal  cutaneous  lies  in  the  ulnar  fissure,  and  its  branches, 
smaller  than  those  of  the  preceding,  are  distributed  around  the 
basilic  and  median  veins.  The  latter  are,  likewise,  two  in  num- 
ber.    The  radial,  placed  between  the  brachialis  anticus  and 
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supinator  longus,  subsequently  between  the  biceps  and  the  long 
radial  extensor,  divides  in  arriving  at  the  joint.  Separated  from 
the  brachial  artery  by  the  brachialis  anticus,  and  biceps  muscles, 
it  is  too  far  from  all  veins  to  run  any  risk  in  phlebotomy.  Its 
posterior  branch  runs  outwards,  passes  between  the  short  radial 
extensor  and  supinator  radii  brevis,  traverses  the  fibres  of  the 
latter,  and  penetrates  the  posterior  region.  Being  very  close  to 
the  head  of  the  radius,  winding  over  it,  it  may  be  stretched  or 
compressed,  in  luxations  forwards  of  the  humeral  extremity  of 
this  bone.  The  other,  appearing  the  continuation  of  the  trunk, 
raises  itself  a  little  to  descend  parallel  to  the  length  of  the  limb, 
behind  the  supinator  longus,  and  soon  along  the  side  of  the  radial 
artery,  from  which  it  is  furthest  at  its  origin. 

The  median,  almost  constantly  situated  on  the  ulnar  side  of  the 
artery^  reposes  in  front  of  the  brachialis  anticus  muscle,  and 
descends  into  the  cavity  of  the  elbow,  along  the  inner  side  of  the 
tendon  of  the  biceps,  covered  by  the  radial  margin  of  the  inter- 
nal muscular  eminence. 

Traversing  the  pronator  radii  teres  muscle,  to  place  itself  in 
front  of  the  deep  flexor,  it  lies  behind  the  radial  artery,  or,  rather, 
between  it  and  the  ulnar.  The  median  gives  off  several  branches 
as  it  passes  beneath  the  muscular  eminence,  and,  before  leaving 
the  region,  it  furnishes  the  inter-osseous  and  irregular  branches, 
which  sometimes  follow  the  ulnar.  From  this  disposition, 
although  rarely  injured  in  luxation,  it  may  be  wounded  when 
we  open  the  basilic  vein.  In  the  operation  for  aneurism,  it  may 
be  mistaken  for  the  artery,  giving  rise  to  embarrassment  when 
the  pathological  condition  of  the  parts  produces  displacement, 
&c. 

Elbow. — Externally,  the  elbow  presents  three  manifest  emi- 
nences, the  external  condyle,  internal  condyle,  and,  in  the  middle, 
the  olecranon,  a  little  nearer  the  internal  than  external  condyle. 
In  extension,  the  olecranon  offers  but  a  slight  projection,  whilst,  in 
flexion,  it  appears  very  much  elongated,  and  is  below  the  articu- 
lation. This  eminence  is  prolonged  upwards,  under  the  form  of 
a  flattened  cord,  represented  by  the  tendon  of  the  triceps,  and, 
infer iorly,  by  means  of  the  ulna.  Whatever  may  be  the  posi- 
tion of  the  limb,  the  internal  condyle  is  equally  prolonged  up- 
wards by  the  internal  intermuscular  septum,  and,  inferiorly,  by 
the  extensor  carpi  ulnaris  muscle.  The  external  is  less  distinctly 
continued  by  the  corresponding  border  of  the  humerus.  We 
may  recognize,  immediately  beneath  this  latter,  first,  a  transverse 
fissure,  corresponding  to  the  articulation,  and,  secondly,  the  head 
of  the  radius^  which  may  easily  be  felt,  rotating  in  its  fibrous 
ring. 

The  eminences  of  the  elbow  are  separated  by  two  fissures. 
The  internal,  much  the  deepest,  passing  between  the  olecranon  and 
internal  condyle,  is  insensibly  contracted  above  by  the  gradual 
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approximation  of  the  internal  portion  of  the  triceps  and  internal 
intermuscular  septum.  It  is  here  that  we  find  the  ulnar  nerve. 
The  external  separates  the  external  condyle  from  the  olecranon ; 
shallower  and  much  less  regular  than  the  preceding,  it  is  almost 
immediately  lost  behind  the  tendon  of  the  triceps.  A  correct 
knowledge  of  these  facts  is  of  the  greatest  importance,  when  we 
would  establish  the  diagnosis  of  fractures  and  luxations  of  the 
elbow. 

The  skin,  thicker  than  in  the  bend  of  the  arm,  reddish,  and 
thrown  into  folds,  in  some  individuals,  above  the  olecranon,  en- 
closes a  large  quantity  of  sebaceous  follicles. 

The  subcutaneous  layer,  composed  of  lamellous  tissue,  very 
loose  behind  the  triceps,  ordinarily  encloses,  beneath  the  articu- 
lation, the  termination  of  the  posterior  radial  and  ulnar  veins, 
and  branches  of  the  muscular  and  internal  cutaneous ;  also, 
of  the  radial  nerve. 

Over  the  olecranon,  the  cellular  tissue  becomes  condensed,  so 
as  frequently  to  form  a  true  bursa  mucosa,  the  size  of  which  varies 
considerably.  Always  enclosing  a  small  quantity  of  fluid  in  the 
normal  condition,  it  becomes  entirely  filled  from  the  least  blow, 
forming  a  tumour  beneath  the  skin.  It  may  also  be  distended 
by  small  fibrinous  grains,  assembling  by  dozens.  A  patient,  who 
had  one  of  these  tumours  on  each  olecranon,  in  1824,  was  quickly 
cured  by  M.  Bougon,  who  incised  them  largely.  M.  A.  Berard 
found  a  similar  cavity  over  the  internal  condyle. 

As  this  tissue  is  very  mobile,  divisions  of  the  skin  of  the  elbow 
unite  by  first  intention,  and  in  wounds  with  loss  of  substance, 
their  lips  are  easily  brought  in  apposition  by  the  puckering 
caused  from  the  adhesive  action  of  the  tissues,  and  the  cicatrix  is 
rarely  very  large,  when  the  limb  is  strictly  kept  in  a  state  of 
distension. 

Behind  the  tendon  of  the  triceps,  the  aponeurosis  is  consider- 
ably thinner,  and,  as  it  were,  transformed  into  cellular  tissue,  so 
that,  over  the  median  line,  we  no  longer  meet  with  it.  Before 
reaching  the  internal  intermuscular  septum,  it  splits  to  envelope 
the  ulnar  nerve,  and  thickens  opposite  the  olecranon,  whence  it 
detaches  a  kind  of  band,  which  is  inserted  into  the  internal  con- 
dyle. More  inferiorly,  it  arises  from  the  posterior  border  of  the 
ulnar,  extending  inwards,  over  the  ulnar  extensor  muscle. 

Muscles. — Above  the  bony  eminences,  the  triceps  alone  exists ; 
its  fibres  terminate  in  the  internal  fissure.  Its  external  fascicu- 
lus, on  the  contrary,  is  continuous  with  the  anconeus.  Its 
tendon  is  inserted  on  the  olecranon,  in  such  a  manner  that,  in 
flexion,  it  draws  upon  the  ulna  at  right  angles,  whilst  in  ex- 
tension it  acts  parallel  to  its  length ;  thus,  the  inclination  of  the 
fore-arm  backwards  would  be  difficult,  even  if  this  eminence  did 
not  abut  against  the  humerus.  Inserted,  not  upon  the  superior 
surface  of  the  apophysis,  but  rather  behind,  it  thus  favours  the 
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formation  of  a  small  bursa  mucosa,  which  I  have  sometimes 
met  with  between  its  deep  surface  and  the  articulation  on  the 
base  of  the  olecranon. 

Inferiorly  we  find,  first,  internally,  the  flexor  carpi  ulnaris, 
the  two  attachments  of  which  to  the  olecranon  and  internal 
condyle,  are  united  by  a  fibrous  arch,  in  front  of  which  lies 
the  ulnar  nerve  ;  secondly,  externally,  the  short  supinator  muscle, 
the  origin  of  the  common  extensor,  the  extensor  minimi  digiti, 
the  extensor  carpi  ulnaris,  and  the  anconeus,  so  disposed  that 
the  head  of  the  radius,  almost  uncovered,  beneath  the  skin  be- 
tween them  and  the  external  muscular  mass  of  the  fold  of  the 
arm,  can  only  be  examined  properly  at  that  situation. 

The  arteries  form  two  principal  arches ;  the  external  derived 
from  the  anastomosis  of  the  posterior  radial  recurrent,  coming 
from  the  inter-osseous,  with  the  termination  of  the  superior 
profunda  artery,  is  deeply  seated  between  the  muscles,  behind 
the  external  condyle  and  the  supinator  radii  brevis.  In  frac- 
tures of  the  external  condyle,  and  in  luxations,  it  may  be 
ruptured,  producing  considerable  ecchymosis.  The  internal 
results  from  the  anastomoses  of  the  inferior  profunda  with  the 
posterior  ulnar  recurrent.  Its  branches  ramify  behind  the 
internal  condyle,  and  anastomose,  in  their  turn,  with  those  of 
the  preceding,  and  with  the  arch  placed  at  the  anterior  surface 
of  the  elbow.  In  aneurisms,  or  when  the  brachial  artery  is 
obliterated,  these  anastomotic  arches  sometimes  become  very 
large.  A  division  of  the  soft  parts,  in  the  region  of  the  elbow, 
may  then  be  accompanied  by  alarming  hemorrhage,  and  should 
we  be  obliged  to  amputate  close  to  the  joint,  we  should  have 
to  apply  a  large  number  of  ligatures. 

The  deep-seated  veins  accompany  the  arteries,  and  are  distri- 
buted in  the  same  manner.  The  superficial  vary  much  as  to 
number,  and  still  more  in  disposition.  Surrounded  by  a  small 
number  of  nervous  filaments,  they  may  be  opened  in  bleeding; 
but  they  are  rarely  resorted  to,  because  the  anterior  veins  are 
always  more  distinct,  and  more  easily  attained. 

Lymphatics. — We  here  find  no  glands ;  the  vessels  are  few, 
the  superficial  passing  to  the  bend  of  the  arm.  The  deep- 
seated  following  the  arterial  arches,  or  traversing  the  inter- 
osseous space,  run  equally  to  the  anterior  region. 

Nerves. — Some  filaments  and  the  posterior  branches  of  the 
internal  and  musculo-cutaneous  nerves  ramify  in  the  superficial 
layer.  One  branch  of  the  radial  descends  behind  the  intermuscular 
septum,  and  follows  the  tract  of  the  great  muscular  artery  of 
the  arm.  The  posterior  branch  of  the  radial,  also,  furnishes 
several  ascending  twigs  beneath  the  joint,  and  ramifies  princi- 
pally in  the  superficial  muscles.  The  principal  nerve  is  the 
ulnar.  Applied  upon  the  internal  intermuscular  septum  between 
the  aponeurotic  processes,  it  descends  in  the  internal  gutter,  and 
behind  the  condyle  is  only  covered  by  skin  and  aponeurosis, 
c  c  4 
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On  it  depends  the  numbness  experienced  in  the  two  internal 
fingers,  when  we  strike  the  elbow  against  a  solid  body.  In  front 
of  the  flexor  carpi  ulnaris  muscle,  it  gives  off  some  unimportant 
filaments,  and  soon  enters  between  the  flexor  muscles  of  the 
fingers. 

Skeleton. — In  the  humero-cubital  region,  the  skeleton  com- 
prises the  inferior  fifth  of  the  humerus,  and  the  superior  fifth  of 
the  bones  of  the  fore-arm. 

The  articulation  presents  three  fissures  and  four  processes 
in  front,  covered  by  a  fibrous  layer.  The  median  fissure,  which 
receives  the  coronoid  process,  is  covered  by  the  brachialis  an- 
ticus,  and  corresponds  to  the  brachial  artery,  median  nerve, 
and  to  the  strongest  points  of  the  ligament  of  the  articulation. 
The  internal,  existing  between  the  trochlea  and  internal  con- 
dyle, is  not  articular,  and  is  covered  by  the  origin  of  the  ulnar 
mass  of  muscles-  The  external,  lying  on  the  superior  extremity 
of  the  radius,  is  concealed  by  an  almost  isolated  fasciculus  of  the 
brachialis  anticus  muscle.  Of  the  four  processes,  one  formed 
by  the  condyle,  or  lesser  head  of  the  humerus,  and  surmounted 
externally  by  the  external  condyle,  is  hidden  by  the  external  mass 
of  muscles ;  that  which  follows  represents  a  sort  of  crest,  which 
rolls  upon  the  ulna,  and  even  the  radius ;  the  third,  very  large, 
is  the  trochlea ;  the  internal  condyle  forms  the  fourth,  which 
is  thrown  strongly  backwards.  Above  these  various  points,  the 
humerus  presents  a  kind  of  transverse  fissure,  depending  upon 
its  pulley-like  surface  being  raised  anteriorly.  Upon  this  the 
knife  frequently  falls  when  wTe  have  introduced  it  too  high  in 
amputation  at  the  joint ;  but  we  avoid  this  mistake  by  taking 
the  precaution  to  conduct  the  instrument  from  one  condyle  to 
the  other,  in  a  line  a  little  inferior  to  them.  In  this  gutter  are 
two  fossettes ;  one,  small  and  shallow,  above  the  external  humeral 
fissure,  receives  the  front  of  the  head  of  the  radius,  in  forced 
flexion  of  the  fore-arm;  the  other,  very  large  and  deep,  receives 
the  coronoid  crest.  Beneath  the  articulation,  the  ulna  at  first 
presents  the  coronoid  process,  which,  curved  more  or  less  on  the 
humerus,  strongly  opposes  luxation.  When  we  amputate  at  the 
joint,  we  should  vainly  endeavour  to  introduce  the  knife  without 
lowering  it.  Its  anterior  surface  inclines  downwards,  and  forms 
another  curve,  with  its  concavity  looking  downwards ;  beneath 
which  the  brachialis  anticus  is  attached,  and  where  the  inferior 
extremity  of  the  humerus  lodges  in  its  dislocation  forwards.  It 
is  at  this  point,  and  especially  in  the  radial  and  olecranon  ex- 
cavations of  the  humerus,  that  there  exist  small  patches  of 
synovial  cellular  tissue  ;  inflammation  of  which,  whether  chronic 
or  acute,  is  often  the  commencement  of  serious  diseases  of  the 
articulation. 

The  radius  in  this  region  presents  its  head  enveloped  by  the 
annular  ligament,  and  all  the  extensor  muscles,  its  neck,  the 
bicipital  tuberosity,  and  the  commencement  of  its  body.  The 
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condyle  of  the  humerus,  in  luxation  forwards,  becomes  placed 
upon  its  neck.  Between  the  ulna  and  radius,  above  the  bicipital 
tubercle,  is  a  space,  allowing  the  limb  to  be  traversed  from 
before  backwards,  without  interfering  with  the  bone. 

Posteriorly,  the  humerus  offers  the  posterior  portion  of  the 
fissures  and  processes,  already  described  in  front.  Above  its 
articulating  surface,  we  remark  a  deep  cavity,  in  which  the 
synovial  membrane  is  prolonged,  and  which  receives  the  ole- 
cranon process  during  extension.  It  appears  that  upon  the 
degree  of  depth  of  this  cavity  depends  the  power  possessed  by 
some  individuals  of  carrying  the  fore-arm  so  far  backwards  as  to 
exceed  the  axis  of  the  limb.  Its  floor,  frequently  very  thin, 
corresponds  to  the  coronoid  cavity,  and  is  sometimes  completely 
perforated.  In  flexion,  the  cavity  being  only  covered  by  soft 
parts,  the  triceps  and  fibrous  membrane  may  be  penetrated, 
from  behind  forwards,  with  a  pointed  instrument,  and  the 
brachial  artery,  median  nerve,  &c.  wounded. 

Oblique  fractures  easily  extend  into  the  articulation,  and  may 
be  of  two  kinds.  In  the  first  place,  the  solution  may  occur  from 
without  inwards,  in  which  case  the  condyle  and  tuberosity, 
which  it  surmounts,  constitute  the  inferior  or  external  portion ; 
in  the  second  place,  from  within  outwards,  comprehending  the 
pulley  of  the  bone  and  internal  condyle,  in  the  internal  portion. 
In  the  former  case,  the  posterior  muscles  of  the  fore-arm  tend 
to  draw  the  condyle  downwards  and  backwards ;  in  the  second, 
the  trochlea  is  drawn  downwards  and  forwards  by  those  of  the 
anterior  surface. 

Remarks. — The  ulna  is  covered,  internally,  by  the  flexor-carpi 
ulnaris,  and,  externally,  by  the  anconeus.  Its  posterior  border, 
subcutaneous,  is  connected  to  the  humerus  by  the  internal 
lateral  ligament,  which  bifurcates  as  it  proceeds  from  the  con- 
dyle to  be  inserted  into  the  olecranon  and  coronoid  process. 
The  olecranon,  an  important  part  of  the  elbow,  is  carried  back- 
wards in  flexion  of  the  limb.  In  this  position  a  pointed  instru- 
ment from  behind  might  easily  penetrate  the  articulation. 
It  often  projects  backwards,  especially  in  robust  individuals, 
like  a  very  prominent  pyramid,  liable  to  be  mistaken  for 
disease. 

Externally,  the  radius  is  sufficiently  superficial  for  its  frac- 
tures to  be  recognized  with  facility.  The  lesser  supinator 
almost  entirely  envelopes  it.  Its  luxation,  the  frequency  of 
which  M.  Briot  has  demonstrated,  and  which  has  fixed  the 
attention  of  MM.  Chedieu,  Martin,  Duges,  and  subsequently  of 
Sir  A.  Cooper,  who  especially  mentions  that  occurring  forwards, 
is,  whatever  they  may  say,  more  easily  effected  backwards  than 
in  any  other  direction ;  firstly,  because  the  articulation  is  less 
supported  posteriorly ;  secondly,  because  the  action  of  pronation 
is  more  natural  than  that  of  supination ;  thirdly,  because  when 
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this  action  is  forced,  the  radius  revolves  over  the  ulna,  and 
passes  behind  the  humerus. 

The  synovial  membrane  of  the  elbow  is  so  disposed,  that,  in 
diseases  of  the  articulation,  it  can  only  swell  towards  the  ole- 
cranon fissures,  posteriorly,  and  the  bottom  of  the  excavation  of 
the  fold  of  the  arm  anteriorly. 

We  may  now  understand  the  difficulties  attending  the  re- 
moval of  any  portion  of  the  bones  of  the  elbow ;  however,  as  this 
operation  has  several  times  succeeded,  as  it  preserves  the  fore- 
arm and  the  functions  of  the  hand,  the  difficulties  of  its  execu- 
tion are  not  sufficient  to  proscribe  it. 

The  ulnar  nerve  should  be  avoided,  that  is  to  say,  disengaged 
from  its  sheath,  and  carried  in  front  of  the  condyle,  as  re- 
commended by  Dupuytren,  before  we  attempt  to  remove  the 
extremity  of  the  bone.  Should  the  disease  require  it,  we  may, 
at  the  same  time,  remove  the  extremities  of  the  ulna  and  the 
radius.  But  the  anatomical  disposition  of  the  organs  proves, 
that  the  operation  would  then  present  much  less  chance  of 
success,  completely  doing  away  with  the  possibility  of  subsequent 
flexion  of  the  fore-arm. 


SECTION  FOURTH. 

OF  THE  FORE-ARM. 

The  fore-arm,  comprised  between  the  elbow  and  wrist,  is  like 
an  inverted  cone  flattened  on  its  two  surfaces.  This  form  varies 
with  the  age,  size,  and  position  of  the  limb.  In  infants,  as  in 
fat  persons,  the  cone  is  more  regular ;  in  thin  persons  it  is 
flattened  and  almost  as  large  inferiorly  as  superiorly.  Its  an- 
terior surface,  in  flexion  and  pronation,  is  more  convex  than  in 
extension  and  supination. 

Anterior  region. — In  pronation,  the  inferior  portion  of  the 
palmar  surface  of  the  fore-arm  looks  backwards ;  superiorly,  it 
is  turned  inwards.  We  here  remark,  superiorly,  the  continua- 
tion of  the  two  muscular  prominences  of  the  fold  of  the  arm, 
and  the  fissure  separating  them;  in  the  middle,  these  two 
eminences  are  almost  blended,  and  the  fissure  is  scarcely 
distinct.  Approaching  the  wrist,  we  may  perceive  or  ascertain 
by  the  touch,  the  eminence  formed  by  the  flexor  carpi  ulnaris 
muscle,  a  fissure  in  which  the  ulnar  artery  may  be  felt ;  a  second 
projection,  formed  by  the  flexor  digitorum  muscles ;  a  third, 
produced  by  the  tendons  of  the  palmaris  longus,  and  flexor 
carpi  radialis,  and  which  is  much  augmented  by  flexion  of  the 
wrist  upon  the  fore-arm,  the  fingers  being  extended ;  a  fissure, 
larger  and  more  marked  than  the  first,  in  which  we  distinguish 
the  radial  artery  through  the  integuments;  lastly,  a  fourth 
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eminence  constituted  by  the  radius.  There  are,  also,  numerous 
veins,  raising  the  skin,  and  forming  a  more  or  less  complicated 
plexus,  along  the  whole  of  this  region. 

The  skin  offers  all  the  characters  of  that  of  the  bend  of  the 
arm. 

Subcutaneous  layer. — The  lamellous  tissue  composing  it  forms 
a  more  or  less  thick,  and  always  very  mobile,  layer,  allowing  the 
skin  to  be  raised  without  dissection  in  amputations.  Among 
children  and  women,  its  thickness,  then  more  considerable, 
gives  the  fore-arm  the  rounded  form  distinguishing  persons  of 
that  sex.  As  it  encloses  the  veins,  these  vessels  are  always  more 
evident  in  man  than  in  woman. 

The  aponeurosis  furnishes  a  sheath  to  the  flexor  carpi  ulnaris 
muscle,  and,  also,  another  to  the  long  supinator.  Beyond  the 
supinator,  its  two  lamellae  approximate,  and  mingle  with  the 
aponeurosis  of  the  posterior  region.  Inferiorly,  the  two  portions 
of  the  flexor  carpi  ulnaris  unite  before  their  insertion  into  the 
ulna,  in  the  same  manner  that  those  of  the  long  supinator  join 
to  attach  themselves  to  the  radius;  thus,  between  these  two 
muscles,  the  aponeurosis,  binding  down  the  other  tendonous  and 
fleshy  organs,  merely  forms  a  single  lamella. 

The  muscles  are  numerous,  and  arranged  in  two  layers.  The 
former  comprehends  the  flexor  carpi  ulnaris,  the  flexor  minimi 
digiti,  superficial  flexor,  palmaris  longus,  flexor  carpi  radialis, 
and  pronator  radii  teres.  In  the  second,  we  find  the  deep  flexor, 
the  flexor  longus  pollicis,  and  the  pronator  quadratus.  In  front 
of  the  radius,  and  superiorly,  we  see  the  termination  of  the 
supinator  radii  brevis,  the  radial  extensors,  and  long  supinator. 
The  flexor  carpi  ulnaris  and  flexor  sublimis  separate  as  they 
descend,  and  give  rise  to  the  internal  fissure ;  the  supinator 
radii  longus  and  palmaris  longus,  also,  divide  to  form  the  ex- 
ternal groove.  The  radial  extensors  turn  outwards,  and  pass 
into  the  posterior  region.  The  deep  flexor,  prolonged  to  the 
ulna,  beneath  the  coronoid  process,  is  also  attached  to  the  radius 
beneath  the  bicipital  tuberosity.  The  flexor  of  the  thumb  lies 
in  front  of  the  radius,  and  receives  a  small  round  fasciculus  from 
the  coronoid  process.  The  pronator  quadratus,  placed  trans- 
versely, in  some  fractures,  tends  to  obliterate  the  inter-osseous 
space.  The  upper  part  of  all  these  organs  is  fleshy,  whilst  below 
the  fibrous  element  predominates.  The  tendons,  at  first  close 
together,  immediately  divide.  Always  united  by  a  kind  of  fibro- 
cellular  or  synovial  membrane,  inflammations  are  extremely 
dangerous;  hence,  wounds  of  the  upper  part , of  the  fore-arm 
are  much  less  serious  than  those  of  the  lower. 

Arteries. — The  radial,  parallel  to  the  radius,  is  covered  in  its 
superior  portion  by  the  internal  border  of  the  long  supinator, 
and  the  two  layers  of  aponeurosis.  In  the  other  half,  the 
aponeurosis  alone  is  in  front ;  but  its  two  portions  are  generally 
united.    It  lies  on  the  tendons  of  the  supinator  brevis  and 
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pronator  teres,  subsequently  on  the  radius  and  pronator  qua- 
dratus.  Externally,  we  see,  at  first,  the  radial  and  long  supi- 
nator muscles,  and,  next,  the  tendon  of  this  latter  alone.  Enve- 
loped in  a  cellular  sheath,  which  at  the  same  time  encloses  the 
two  collateral  veins,  the  radial  artery  is  more  superficial  infe- 
riorly  than  superiorly. 

We  might  expose  this  artery  with  certainty,  by  cutting,  in  the 
direction  of  a  line  extending  from  the  middle  of  the  space,  sepa- 
rating the  tuberosities  of  the  humerus,  and  terminating  internal  to 
the  styloid  process.  When  the  radial  fissure  is  distinct,  we  may 
proceed  in  the  same  manner.  The  median  vein  frequently  pre- 
sents itself  in  the  direction  of  the  wound;  but  it  need  not  be 
confounded  with  the  artery,  if  we  remember  that  the  aponeu- 
rosis separates  them.  The  ,  radial  artery  is  sometimes  subcu- 
taneous; this  anomaly  would  render  injuries,  however  super- 
ficial, dangerous.  If  the  limb  should  be  swollen  from  any 
cause,  and  we  are  obliged  to  perform  an  operation  in  the 
course  of  the  artery,  we  may  give  rise  to  serious  mischief.  At 
other  times  its  direction  changes,  and  from  the  middle  of  the 
fore-arm  it  curves  to  the  external  side  of  the  radius.  This, 
which  is  one  of  the  most  frequent  varieties,  ought  particularly 
to  be  observed,  as  it  might  cause  us  to  mistake  the  nature  of 
the  pulse,  if,  as  often  happens,  a  branch  of  some  magnitude 
replaces  the  trunk.  It  might,  also,  give  rise  to  serious  hemor- 
rhage, in  a  simple  wound  of  the  fore-arm.  If  the  first  results 
from  the  brachial  dividing  higher  than  ordinary,  the  latter 
arises  from  the  small  dorsal  branch  of  the  radial  having  ac- 
quired considerable  size. 

The  ulnar,  which,  in  descending,  forms  a  slight  and  much 
elongated  curve,  with  its  convexity  directed  inwards,  situated 
at  first  upon  the  superficial  layer  and  the  deep  flexor,  is 
in  relation  with  the  following  organs :  anteriorly  and  externally, 
the  flexor  sublimis ;  posteriorly,  the  flexor  profundus ;  within  the 
flexor  carpi  ulnaris,  the  tendon  of  which  covers  it  more  or  less 
below.  We  see,  on  its  radial  side,  its  collateral  vein  or  veins. 
The  nerve  touches  it  on  its  ulnar  side.  It  is  consequently 
very  deeply  seated  superiorly,  and  very  difficult  to  attain.  It 
may,  however,  be  exposed  on  a  line  drawn  from  the  internal 
surface  of  the  trochlea  towards  the  external  side  of  the  pisiform 
bone.  We  seek  for  the  intersection  separating  the  anterior 
ulnar  muscle  from  the  common  flexor,  and  which  is  always  the 
first,  coming  from  the  posterior  border  of  the  ulnar. 

The  aponeurosis  once  divided  on  this  line  and  the  muscles 
separated,  we  find  the  nerve  with  its  artery  to  the  radial  side, 
on  the  deep  flexor  muscle,  at  the  bottom  of  the  wound. 

These  relations  only  exist  in  the  inferior  four  fifths  of  the  fore- 
arm. Higher,  the  artery,  obliquely  downwards  and  outwards, 
separates  more  and  more  from  the  nerve. 

Below,  having  cut  through  the  skin,  and  divided  the  cellular 
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tissue,  we  must  cut  the  first  layer  of  the  aponeurosis  on  the 
radial  border  of  the  flexor  carpi  ulnaris  muscle.  By  push- 
ing this  tendon  inwards,  we  find  the  vessel  across  a  second 
fibrous  layer,  generally  pretty  strong,  which  keeps  it  applied 
on  the  internal  portion  of  the  deep  flexor.  Otherwise  its 
relations  are  the  same  as  in  the  rest  of  its  extent. 

Sometimes  subcutaneous,  so  that  its  pulsations  are  visible  be- 
neath the  skin,  the  artery,  at  other  times,  does  not  approach  the 
nerve  until  quite  at  its  inferior  portion.  There  it  would  be 
difficult  to  tie  it,  particularly  if,  as  I  have  four  times  seen,  it 
were  near  the  median  line  between  the  muscles,  until  quite  low 
down.  From  the  preceding,  we  perceive,  that  the  ulnar  artery 
is  not  capable  of  being  firmly  compressed,  whilst  the  contrary 
is  the  case  with  the  radial,  in  its  inferior  half. 

The  anterior  inter-osseous  divides  at  the  point  of  union 
between  the  deep  common  flexor  and  flexor  longus  pollicis 
muscles.  As  it  rests  upon  the  anterior  surface  of  the  inter- 
osseous muscle,  which  it  traverses  above  the  pronator  quadratus, 
it  has  been  recommended  to  cut  this  ligament  on  either  side, 
to  allow  of  its  being  more  easily  secured  after  amputation. 

The  superficial  veins  communicate  frequently  with  each  other, 
and  are  excessively  irregular,  both  as  regards  number  and  dis- 
position. The  largest  and  most  constant  are  the  ulnar,  median, 
and  anterior  radial.  The  first,  receiving  most  of  the  veins  of 
the  little  finger,  mounts  along  the  ulnar  side  of  the  region,  to 
constitute  one  of  the  roots  of  the  basilic,  over  the  internal  mus- 
cular eminence,  at  the  fold  of  the  arm.  It  is  sometimes  suffi- 
ciently large  to  admit  of  blood  being  abstracted  from  it.  The 
anterior  branches  of  the  internal  cutaneous  nerve  wind  round 
it.  The  second,  commencing  in  the  palm  of  the  hand,  follows 
the  radial  gutter,  and  gradually  inclines  towards  the  median 
line,  as  far  as  its  entrance  into  the  anterior  region  of  the  elbow, 
where  we  have  already  examined  it.  It  is  ordinarily  the 
largest,  and  that  from  which  blood  may  be  obtained  with 
greatest  facility,  when  we  cannot  bleed  in  the  usual  situation. 
It  must  be  recollected,  however,  that  it  is  accompanied  by  a 
large  branch  of  the  musculo -cutaneous  nerve,  which  is  always 
to  its  radial  side.  The  third,  which  proceeds  from  the  ball  of 
the  thumb,  does  not  usually  enter  the  anti-brachial  region 
until  about  its  middle  portion;  the  most  irregular,  and  fre- 
quently absent,  it  is  surrounded  by  very  delicate  filaments  of 
the  musculocutaneous  nerve. 

The  deep-seated  veins,  disposed  like  the  arteries,  are  very  fre- 
quently double.  The  two  radial,  placed,  one  internal,  the  other 
external,  anastomose  from  time  to  time  with  the  ulnar  and 
inter-osseous. 

The  lymphatics,  very  numerous,  wind  round  the  principal 
veins,  and  through  the  whole  extent  of  cellulo-adipose  tissue. 
The  deep  layer  forms  two  remarkable  groups  around  the  radial 
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and  ulnar  vessels,  and  a  third,  less  constant  or  less  distinct, 
accompanying  the  inter-osseous.  There  are  commonly  no  glands 
in  the  anterior  region  of  the  fore-arm.  We,  however,  meet  with 
one,  sometimes  two,  and  even  three,  in  the  course  of  the  radial 
artery;  always  very  small,  but  capable,  from  absorption,  of 
morbid  action,  of  acquiring  a  certain  size,  producing  tumours, 
the  character  of  which  may  easily  be  recognized. 

The  nerves  are  the  same  as  at  the  bend  of  the  arm.  The 
radial,  disposed  like  the  artery,  and  lying  to  its  external  side, 
abandoning  it  below,  to  pass  between  the  radius  and  tendon 
of  the  long  supinator,  runs  no  risk  in  the  operation  for  aneu- 
rism, at  the  inferior  fourth  of  the  fore-arm ;  whilst,  higher  up, 
if  we  would  avoid  it,  we  must  pass  the  ligature  round  the 
artery,  from  its  radial  towards  its  ulnar  side. 

The  ulnar  follows  the  direction  indicated  in  speaking  of  the 
artery;  but  it  only  touches  that  vessel  at  about  three  inches 
below  the  internal  condyle.  More  superiorly,  it  is  separated 
from  it  by  the  internal  muscular  eminence.  Near  the  wrist, 
the  ulnar  nerve  sends  its  posterior  branch  behind  the  corpus, 
the  anterior  preserving  the  same  relations  to  the  vessel  as 
the  original  trunk.  As  it  could  not  be  divided  without  the 
artery  in  a  transverse  wound,  paralysis  of  the  two  internal 
fingers  would  be  a  sufficient  indication  of  the  extent  of  the 
mischief. 

The  median  descends,  particularly,  between  the  two  flexor 
muscles.  The  only  branch  which  it  furnishes  below,  is  the 
palmar-cutaneous;  however,  this  is  not  regular.  The  inter- 
osseous, also  given  by  it,  follows  the  artery  of  the  same  name, 
and  always  lies  to  its  external  side,  sometimes  so  intimately  that 
it  is  difficult  to  separate  them.  The  other  nervous  filaments  of 
the  region  are  distributed  to  the  muscles. 

The  dorsal  region  of  the  fore-arm,  more  regularly  convex  than 
the  preceding,  is  at  the  same  time  more  uneven.  The  prin- 
cipal objects  remarked  are,  from  within  outwards,  an  elongated 
eminence,  corresponding  to  the  ulnar  and  extensor  carpi  ulnaris 
muscle;  a  fissure,  indistinct  above,  much  larger  and  more 
marked  below  ;  another  eminence,  formed  by  the  fleshy  portion 
of  the  extensor  of  the  fingers  ;  a  second  fissure,  separating,  supe- 
riorly, the  latter  eminence  from  that  formed  by  the  two  radial 
extensors,  and  which  winds  above  and  in  front  of  the  extensor 
communis  and  extensor  ossis  metacarpi  pollicis  ;  finally,  a  third 
projection,  corresponding  to  these  latter  muscles. 

The  skin  presents  numerous  hairs,  and  encloses  several  seba- 
ceous follicles.  Uneven,  wrinkled  in  thin  subjects  in  some  dis- 
eases, and  when  suddenly  seized  with  cold,  it  is  not  very  exten- 
sible. 

The  subcutaneous  tissue  does  not  adhere  very  firmly  to  the 
deep-seated  parts. 

The  aponeurosis  is  confounded  with  that  of  the  anterior 
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region,  on  the  posterior  border  of  the  ulna.  Opposite  the 
external  border  of  the  extensor  carpi  ulnaris,  it  detaches  a 
process,  a  kind  of  intersection,  which  becomes  attached  to  the 
bone,  forming  a  sheath  for  this  muscle.  It  next,  in  the  same 
manner,  invests  the  tendon  of  the  extensor  minimi  digiti,  and, 
subsequently,  gives  a  third  sheath  to  the  extensor  communis.  The 
extensor  ossis  metacarpi  pollicis,  the  extensor  primi  and  secundi 
internodii  pollicis  muscles,  are  equally  enveloped  by  it,  as  they 
wind  over  the  radius.  Hence  each  of  the  dorsal  muscles  of  the 
fore-arm  is  contained  in  a  kind  of  fibrous  canal  below,  whilst, 
superiorly,  they  are  only  divided  by  fibrous  intersections,  gene- 
rally very  solid.  This  arrangement  is  in  perfect  relation  with 
their  functions,  as  the  fixed  point  is  the  same,  or  nearly  so,  for 
all,  whilst  the  free  extremity  of  one  may  act  alone  upon  various 
occasions. 

By  fixing  the  aponeurosis  at  intervals  to  the  bones,  these 
septa  endow  it  with  much  greater  strength.  The  muscles, 
more  regularly  supported,  thus  acquire  a  degree  of  energy 
which  they  could  not  have  possessed,  had  they  been  applied 
loosely  upon  the  bone. 

The  muscles  form  two  very  distinct  layers.  The  superficial 
comprehends  the  common  extensor  and  the  extensor  minimi 
digiti,  the  extensor  carpi  ulnaris,  and  anconeus.  The  first  is 
divided  into  two  fasciculi;  one  in  which  we  distinguish  the 
origin  of  the  tendons  of  the  extensors  of  the  index  and  little 
fingers,  the  other  furnishing  the  middle  and  ring  fingers ; 
whence,  the  hand  being  closed,  it  is  not  possible  completely  to 
extend  the  ring  finger  without  the  middle,  whilst  the  little  and 
index  fingers  may  easily  be  extended  individually.  The  whole 
of  its  tendonous  portion  is  enveloped  in  synovial  membrane, 
favouring  its  action,  and  sometimes  containing  soft  adipose 
vesicles,  analogous  to  those  found  in  the  orbit.  The  second 
fasciculus,  separating  from  the  first  at  the  upper  part  of  the 
region,  merits  no  particular  notice,  excepting  that  it  is  enclosed 
in  a  special  sheath,  allowing  of  its  acting  independently  of  the 
tendons  of  the  common  extensor.  Thus,  the  little  finger  may 
be  extended,  although  the  other  fingers  remain  flexed.  The 
third,  so  placed  below  that  its  tendon  is  subcutaneous,  is  often 
divided  in  transverse  wounds  occurring  on  the  inner  border  of 
the  fore-arm.  The  fourth  appears  merely  to  be  a  prolongation 
of  the  triceps;  its  uses  are  of  but  little  importance.  As  it 
were,  bound  down  in  a  fibro-osseous  sac,  it  may,  in  some  posi- 
tions, and  in  certain  individuals,  give  the  idea  of  swelling  or 
abscess. 

The  deep  layer  encloses  the  extensor  indicis,  the  extensors 
and  long  abductor  of  the  thumb  ;  the  tendons  of  the  radial 
are  also  partly  contained.  All  these  muscles,  imbedded  one 
upon  the  other,  pass  obliquely  outwards  and  downwards,  so  that 
the  tendon  of  the  indicator  is  only  isolated  from  those  of  the 
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common  extensors  at  the  wrist.  It  is  the  same  with  the  long 
extensor  of  the  thumb,  which  is  situated  a  little  more  exter- 
nally. The  short  extensor  and  long  abductor,  representing  a 
spiral  body,  extending  from  the  posterior  surface  of  the  inter- 
osseous ligament  and  radius  to  the  ball  of  the  thumb,  are  thus 
supinators  of  the  thumb  and  hand  at  the  same  time  that  they 
are  extensors  and  abductors.  The  aponeurosis  supplies  their 
tendons  with  a  fibrous  sheath,  which  is  much  stronger  and 
firmer  near  the  wrist.  These  tendons  are  there  applied  one  on 
the  other,  that  of  the  short  extensor  being  posterior.  They  are 
sometimes  separated  by  a  thin  septum,  dividing  their  synovial 
membrane  into  two. 

This  membrane,  or  the  organs  which  it  encloses,  may  be  the 
seat  of  a  disease  which  I  have  frequently  observed.  A  swell- 
ing, which  is  rarely  very  great,  manifests  itself  in  the  course 
of  these  tendons,  sometimes  after  considerable  exertions ;  at 
others,  without  any  apparent  cause.  This  is  accompanied  with 
heat,  and  usually  but  slight  pain,  unless  the  patient  moves  his 
thumb.  When  we  hold  the  swollen  part  with  one  hand,  and 
move  the  thumb  with  the  other,  zoe  feel  and  hear  a  very  evident 
crepitus ;  so  much  so  that  I  have  heard  surgeons  pronounce  it 
a  fracture,  and  apply  bandages  accordingly.  This  disease, 
which  I  think  that  I  described  the  first,  in  1825,  and  which  I 
have  subsequently  met  with  in  nearly  all  the  other  fibro-sy no- 
vial  membranes,  sometimes  depends  upon  the  gelatinous  de- 
generacy of  white  swellings. 

The  tendons  of  the  radial  extensor  slide  between  the  pre- 
ceding muscles  and  the  posterior  surface  of  the  radius.  They 
soon  enter  a  fibrous  sheath,  weaker  than  the  preceding,  and  in 
which  they  are  separated  by  a  septum,  sometimes  absent.  The 
radial  nerve  winds  round  the  bone  between  these  latter 
tendons,  the  supinator,  and  the  long  abductor  and  short  ex- 
tensor muscles  of  the  thumb. 

The  inter-osseous  arteries  are  the  only  ones  met  with  in  this 
region.  After  giving  off  the  ulnar  recurrent,  the  posterior 
ramifies  in  the  superficial  muscular  layer,  and  descends  as  far 
as  the  wrist.  It  is  sufficiently  large  to  require  a  ligature  after 
amputation.  The  anterior,  entering  the  dorsal  region  of  the 
fore-arm  at  its  lower  fourth,  remains  close  to  the  bones,  and  is 
rarely  of  a  size  to  present  any  particular  indication.  Quite 
below,  at  from  one  to  two  inches  above  the  head  of  the  ulna, 
the  posterior  branch  of  the  ulnar  presents  itself,  very  fre- 
quently equalling  a  crow's  quill  in  calibre.  I  have  already  re- 
marked in  the  preceding  region,  that  the  radial  and  ulnar 
arteries  may  also  run  behind  the  fore-arm  by  anomaly.  They 
are  always  then  very  superficial,  rendering  wounds  much  more 
dangerous. 

Veins. — The  posterior  ulnar  and  radial  continuations  of  the 
cephalic,  of  the  thumb,  and  of  the  salvatella  form  the  two  prin- 
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cipal.  Phlebotomy  is  rarely  performed  upon  them,  not  that 
the  operation  is  dangerous,  for  they  are  surrounded  but  by  very 
few  nerves,  but,  rather,  because  the  others  are  larger  and  more 
easily  opened. 

The  lymphatics  are  few.  Those  of  the  superficial  layer 
gradually  wind  over  the  sides  of  the  ulna  and  radius,  but 
especially  over  the  latter,  to  enter  the  anterior  region.  The 
deep-seated  mount  with  the  blood  vessels,  and  follow  the  same 
course. 

Nerves. — The  posterior  branch  of  the  radial  nerve  lies  exter- 
nally and  above.  Its  branches  proceed  like  those  of  the  inter- 
osseous artery,  which  they  everywhere  accompany.  The 
median  and  ulnar  furnish  the  internal  and  superior  portion, 
with  numerous  very  delicate  branches,  which  they  give  off  near 
the  elbow.  Below,  we  find,  lying  immediately  upon  the  bones, 
internally  and  externally,  the  posterior  branches  of  the  radial 
and  ulnar,  and,  in  the  middle,  at  the  bottom  of  the  space, 
the  posterior  inter-osseous  filament,  given  off  by  the  median. 
Hence  these  branches  may  be  painfully  stretched,  in  fractures 
near  the  wrist.  The  internal  and  musculocutaneous  ramify 
in  the  superficial  cellular  tissue,  around  the  veins. 

The  skeleton,  represented  by  the  ulna,  radius,  and  inter- 
osseous ligament,  forms  a  double  cavity,,  the  deepest  part 
corresponding  to  the  middle  of  the  fore-arm.  It  is  entirely 
covered  by  muscles.  The  two  bones  are  so  placed,  that  the 
radius  is  largest  inferiorly,  whilst  the  ulna  is  most  voluminous 
above ;  whence,  united,  they  give  the  fore-arm  the  same  trans- 
verse dimensions  at  every  part.  The  former  breaks  more  fre- 
quently superiorly  than  in  its  middle  third,  whilst  the  contrary 
occurs  in  the  ulna,  and  in  fracture  of  both,  the  solution  of 
continuity  rarely  takes  place  in  the  same  line.  Slightly  convex 
towards  the  skin,  they  are  separated  from  each  other  by  an 
inter-osseous  space,  about  an  inch  wide  in  some  individuals, 
and  from  four  to  five  lines  in  others,  gradually  diminishing 
towards  the  extremities.  As  this  space  is  closed  by  a  fibrous 
membrane,  towards  which  the  bones  become  so  thin,  as  merely 
to  present  a  sharp  edge,  the  anterior  surface  of  the  ulna, 
radius,  and  inter-osseous  ligament,  represents  a  kind  of  fossa, 
deeper  and  larger  where  these  bones  are  most  separated.  The 
same  thing,  remarked  at  the  posterior  portion,  makes  the 
antero-posterior  diameter  naturally  much  less  than  the  trans- 
verse. Thus,  in  fractures,  we  place  graduated  compresses  and 
pads  upon  the  extremities  of  the  former,  to  prevent  the  bones 
from  approximating.  We  must  remark,  that  the  displacement 
of  the  bones  is  not  difficult  to  overcome,  in  fractures  of  the 
fore-arm;  in  fact,  it  requires  that  both  ulna  and  radius  be 
broken,  for  the  bones  to  ride.  When  the  fracture  is  not  quite 
at  the  lower  portion,  this  occurs  with  still  more  difficulty. 

The  muscles,  being  inserted  at  the  same  time  upon  both  ends 
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of  the  bone,  cannot  produce  this.  It  is  true,  that  when  the 
radius  only  is  broken,  its  two  portions  are  drawn  towards  the 
ulna  superiorly,  by  the  pronator  teres,  and  below  by  the  pro- 
nator quadratus,  and  the  inter-osseous  space  may  disappear; 
but  still  there  will  be  no  riding.  When  it  is  the  ulna,  we  can 
merely  have  transverse  displacement,  and  that  of  its  inferior 
portion  only,  as  the  superior  articulation  does  not  admit  of  any 
lateral  motion. 

The  radius  only  being  able  to  roll  over  the  ulna,  at  the 
expense  of  the  inter-osseous  space,  we  may  comprehend  that 
fractures  consolidated  in  a  wrong  position  would  interrupt  or 
entirely  prevent  pronation  of  the  hand.  In  forced  pronation, 
the  radius,  as  it  were,  revolves  over  the  ulna,  and  represents  a 
lever,  having  its  power  below ;  whence  the  facility  of  luxation  of 
the  superior  extremity  backwards.  Supination,  on  the  con- 
trary, by  separating  the  bones,  tends  to  luxate  the  head  of  the 
radius  forwards.  Thus,  this  accident  may  occur  to  very  young 
children,  from  nurses  lifting  them  from  the  ground  by  their 
hands. 

Amputations  in  the  fore-arm  present  different  peculiarities, 
according  to  the  point  of  the  limb,  in  which  they  are  per- 
formed. The  skin  being  everywhere  very  mobile,  it  is  always 
easy  to  raise  it  sufficiently  without  dispection ;  but  the  size  of 
the  parts  to  be  covered,  being  less  below  than  above,  requires 
that  we  preserve  most  in  the  latter  direction. 

Near  the  wrist,  we  have  merely  the  radial  and  ulnar  arteries 
to  tie.  It  is  not  necessary  to  pass  the  knife  through  the  inter- 
osseous space,  as  we  only  meet  with  the  tendons  of  the  muscles. 
The  soft  parts  are  thin,  and  the  skin  alone  remains  applied  over 
the  extremities  of  the  bones.  In  the  middle  portion,  on  the 
contrary,  the  radial,  ulnar,  anterior  and  posterior  inter-osseous 
arteries  all  require  tying.  We  must  cut  the  muscles  between 
the  bones  ;  the  fleshy  mass  is  considerable,  but  there  are  neither 
tendons  nor  synovial  membrane. 


SECTION  FIFTH. 

THE  WRIST. 

The  wrist  encloses  all  the  articulations  of  the  bones  of  the 
carpus,  whether  among  themselves,  with  the  fore-arm,  or  with 
the  hand.  It  is  about  two  inches  long,  and  from  two  to  two 
and  a  half  transversely. 

In  front  we  feel  through  the  skin,  from  without  inwards, 
firstly,  an  eminence  formed  by  the  united  tendons  of  the  long 
abductor  and  short  extensor  of  the  thumb,  which  appears  con- 
tinuous, superiorly,  with  the  anterior  crest  and  styloid  process  of 
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the  radius ;  secondly,  a  fossette,  terminating  the  radial  fissure 
of  the  fore-arm,  by  which  we  may  penetrate  into  the  joint ; 
thirdly,  below  and  internal  to  this  fossette,  a  second  eminence, 
corresponding  to  the  scaphoid  and  trapezium  bones,  and  which 
may  be  best  seen  when  the  hand  is  turned  backwards.  If  the 
thumb  and  little  finger  touch,  and  the  other  fingers  are 
extended  at  the  same  time  that  the  wrist  is  flexed  on  the  fore- 
arm, we  perceive  an .  extremely  prominent  cord,  terminating 
on  the  preceding  eminence.  Formed  by  the  tendon  of  the 
palmaris  longus,  in  a  state  of  repose,  this  cord  and  the  bones 
mentioned  enter  into  the  middle  eminence  of  the  wrist,  which 
is  itself  constituted  by  the  whole  of  the  flexor  tendons,  and  by 
the  flexor  carpi  radialis.  Fourthly,  a  second  fossette,  terminating 
the  cubital  fissure  of  the  fore-arm,  and  corresponding  to  the 
artery  of  the  same  name.  Fifthly,  the  eminence  represented  by 
the  pisiform  bone,  and  the  tendon  of  the  flexor  carpi  ulnaris, 
and  behind  which  is  another  fossette,  surmounted  by  the  head 
of  the  ulna.  Sixthly,  in  the  middle,  and  quite  below,  a  super- 
ficial excavation,  conducting  into  the  palm  of  the  hand. 

The  skin  presents  the  same  characters  as  in  the  palmar  surface 
of  the  fore-arm.  Among  the  lines  remarked  upon  it,  there  are 
three  which  are  nearly  constant,  and  which  may  serve  in  opera- 
tions. The  first,  on  the  superior  limits  of  the  region,  at  about 
half  an  inch  above  the  styloid  process  of  the  radius,  is  sometimes 
wanting.  The  extremities  of  the  second  terminate  at  the  sum- 
mit of  the  ulnar  and  radial  apophyses,  and  correspond  to  the 
radio-carpal  articulation.  The  third,  still  more  marked  than 
the  preceding,  slightly  convex  below,  separates  the  two  emi- 
nences of  the  thumb  and  little  finger,  and  the  palm  of  the  hand, 
from  the  wrist.  In  cutting  upon  it  we  come  directly  upon  the 
articulation,  between  the  two  ranges  of  carpal  bones. 

The  subcutaneous  layer  is  never  very  thick  ;  rather  fibrous  than 
cellular,  it  so  connects  the  aponeurosis  and  annular  ligament  to 
the  skin,  that  these  two  membranes  are  scarcely  ever  separated 
by  serous  infiltrations ;  and  that,  in  fat  individuals,  we  remark 
a  kind  of  constriction  at  the  wrist. 

Aponeurosis. —  Leaving  the  head  of  the  ulna  and  pisiform 
bone,  the  aponeurosis  splits  to  envelope  the  tendon  of  the  flexor 
carpi  ulnaris,  and  immediately  gives  a  sheath  to  the  ulnar  artery. 
Its  layers  are  collected  in  front  of  the  flexor  tendons,  again  sepa- 
rating to  invest,  at  first,  the  tendon  of  the  palmaris  longus,  sub- 
sequently, of  the  flexor  carpi  radialis,  after  which  the  radial 
artery,  in  its  turn,  receives  a  sheath.  Lastly,  it  attaches  itself 
on  the  anterior  margin  of  the  styloid  process  of  the  radius,  and 
mingles  with  the  fibrous  sheath,  in  which  the  tendon  of  the 
extensor  ossis  metacarpi  pollicis  runs. 

Inferiorly,  its  transverse  fibres  unite,  are  condensed,  and  appear 
to  produce  the  anterior  annular  ligament  of  the  carpus,  in  front 
of  which  the  tendon  of  the  palmaris  longus  muscle  spreads  itself 
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into  an  aponeurosis.  This  ligament,  attached,  on  the  one  hand, 
to  the  pisiform  and  unciform  bones,  on  the  other,  to  the  crest  of 
the  scaphoid  and  trapezius,  splits,  at  the  latter  point,  to  form  a 
sheath  for  the  tendon  of  the  flexor  carpi  radialis.  Its  inferior 
border  is  continuous  with  the  palmar  aponeurosis.  The  mus- 
cular fibres  of  the  eminence  of  the  thumb  and  little  finger 
are  inserted  on  the  middle  and  sides;  from  this  disposition 
the  anterior  ligament  of  the  carpus  forms  the  anterior  half  of  a 
true  elliptical  ring,  being  about  twenty  lines  in  its  transverse 
diameter,  and  merely  an  inch  in  the  antero-posterior.  Enclosing 
the  tendons  of  the  two  common  flexor  muscles,  extremely  strong 
and  inelastic,  it  resists  tumours  which  have  a  tendency  to  become 
deep-seated,  and  forces  them  into  the  hand  or  fore-arm. 

Muscles. — This  region  does  not,  properly  speaking,  enclose  any ; 
we  only  find  some  lines  of  the  superior  extremity  of  the  muscles 
of  the  hand,  and  the  most  inferior  fibres  of  the  pronator-quadra- 
tus  ;  but  if  we  find  no  muscular  fasciculi,  we  meet  wHth  a  great 
number  of  tendons.  Quite  externally,  is  the  termination  of 
the  long  supinator,  on  the  base  of  the  styloid  process,  and  the 
tendons  passing  to  the  thumb.  These  latter,  enclosed  in  a  very 
strong  fibrous  sac,  produce  the  first  eminence  observed  exter- 
nally. They  are  sufficiently  distant  from  the  bones  to  allow  the 
point  of  an  instrument  to  pass  between  them  from  before  back- 
wards, penetrating  by  the  fossette,  which  separates  them  from 
the  second  eminence,  without  opening  the  articulation.  The 
tendon  of  the  palmaris  longus,  at  first  on  the  median  line,  de- 
scends obliquely  outwards  to  spread  over  the  annular  ligament, 
with  which  it  unites.  As  it  is  only  enveloped  by  the  superficial 
layers  of  the  aponeurosis,  it  is  very  evident  through  the  skin, 
when  it  is  drawn  by  the  contraction  of  its  muscle,  at  the  same 
time  that  the  thumb  strongly  opposes  it.  Externally,  and 
rather  more  deeply,  we  distinguish  the  anterior  radial,  the 
fibres  sheath  of  which  is  stronger  and  more  complete  than  that 
of  the  preceding.  As  it  approaches  the  second  metacarpal  bone, 
its  tendon  plunges  into  a  strong  canal,  formed  for  it  by  the 
scaphoid  and  trapezium  bones,  on  the  one  hand,  and  by  the  ex- 
ternal extremity  of  the  annular  ligament  on  the  other. 

The  Jlexor  carpi  ulnaris,  equally  isolated  in  the  fibrous  canal 
investing  it,  raises  the  skin  in  flexion  and  adduction  of  the 
wrist.  In  forced  adduction  of  the  little  finger,  it  separates 
from  the  carpal  bone,  so  that  an  instrument  may  be  introduced 
between  it  and  the  articulation,  without  penetrating  the  latter. 
If  the  vulnerant  body  is  directed  obliquely,  from  before  back- 
wards, and  inwards,  or  inversely,  it  would  probably  wound  the 
artery  and  anterior  branch  of  the  nerve.  Each  of  these  tendons, 
having  a  peculiar  sheath,  is  perfectly  isolated  from  the  sur- 
rounding parts,  and  may  easily  act,  independently  of  the  others. 
Those  which  enclose  the  carpal  ring  are  not  so  situated.  The 
flexor  of  the  thumb  alone  appears  separated  from  the  others, 
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and  draws  with  it  a  portion  of  the  fibrous  sheath  enveloping 
the  whole.  They  form  a  sort  of  packet,  in  which  is  also  the 
median  nerve.  The  membrane,  at  first  uniting  them  en  masse, 
and  afterwards  each  one  separately,  lines  the  interior  of  the 
common  canal. 

Although  thin  and  transparent  when  we  hold  it  up  to  the 
light,  this  layer,  nevertheless,  offers  much  resistance.  Its  texture 
is  evidently  fibrous,  yet  possessing  most  of  the  characters  proper 
to  synovial  membrane.  Below  the  annular  ligament,  it  seems 
to  terminate  in  a  cul-de-sac,  the  same  as  in  ascending  towards 
the  fore-arm.  Being  of  considerable  extent,  like  all  membranes 
of  the  same  character,  it  inflames  by  exposure  to  the  external 
air.  Dangerous  in  itself,  this  inflammation  becomes  doubly  so 
from  the  resistance  offered  by  the  aponeurosis  to  swelling  of  the 
parts,  and  particularly  by  the  species  of  constriction  exercised 
by  the  anterior  ligament  of  the  carpus.  In  consequence  of 
this  inflammation,  wounds,  and  all  deep-seated  diseases  of  the 
wrist,  are  very  serious.  We  there  often  find  granules,  similar  to 
those  described  in  the  elbow,  which  seem  to  differ  but  little,  ex- 
cepting in  size,  from  the  foreign  growths  met  with  in  large 
joints ;  they  have  been  regarded  as  hydatids,  but  they  appear 
to  me  to  result  from  some  albuminous  or  sanguineous  effusion. 
The  tumour  enclosing  them  is  almost  always  double  or  saccu- 
lated, that  is  to  say,  projecting  at  the  same  time  at  the 
palm  of  the  hand  and  on  the  front  of  the  wrist,  in  con- 
sequence of  the  anterior  fibrous  arch  of  the  carpus.  I  have 
met  with  crepitation  and  gelatinous  degeneracy  of  the  radial 
synovial  membrane. 

Arteries. — The  radial,  placed  on  the  front  of  the  radius  and 
pronator  quadratus,  winds  backwards  when  it  arrives  in  front 
of  the  styloid  process,  crossing  the  space  separating  the  bones 
from  the  extensor  tendons  of  the  thumb,  to  enter  the  posterior 
region,  and  might  be  exposed  in  the  radial  fossette  of  the  wrist. 
Before  changing  its  direction,  it  furnishes  a  small  branch  to  the 
ball  of  the  thumb ;  subsequently,  a  second,  which  proceeds  to 
the  palmar  groove,  passing  between  the  tendon  of  the  radial 
muscle  and  the  anterior  annular  ligament.  The  size  of  the 
latter  is  sometimes  sufficiently  large  to  give  rise  to  considerable 
danger  if  wounded,  and  sufficiently  superficial  to  be  exposed 
and  tied. 

The  ulnar  continues  to  be  covered  by  the  tendon  of  the 
flexor  carpi  ulnaris  and  by  two  aponeurotic  layers,  as  on  the 
palmar  surface  of  the  fore-arm.  It  may  be  exposed  and  tied  in 
the  same  manner.  In  some  persons  it  is  so  superficial,  that  its 
pulsations  may  be  felt  in  the  ulnar  gutter  of  the  region.  It 
inclines  slightly  as  it  descends  to  pass  in  front  of  the  annular 
ligament  and  on  the  radial  side  of  the  pisiform  bone.  In  the 
upper  part  of  the  region,  that  is,  about  an  inch  above  the  head 
of  the  ulna,  a  branch  detaches  itself,  of  variable  size,  proceeds 
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ing  immediately  to  the  dorsal  surface  of  the  wrist,  crossing  the 
nerve,  always  placed  posteriorly.  When  this  branch  is  large  wre 
may  feel  it  on  the  inner  border  of  the  ulna.  Here,  also,  an 
instrument,  directed  from  this  side,  easily  reaches  it,  and  we 
might,  without  reflection,  imagine  that  the  ulnar  itself  were 
wounded. 

The  superficial  veins  form  a  plexus,  habitually  representing  an 
arch,  with  the  convexity  turned  towards  the  hand.  These  re- 
ceive most  of  the  branches  of  this  part  of  the  limb,  and  their 
extremities  constitute  the  roots  of  the  median  and  ulnar  veins. 
The  external  branches,  larger  than  the  internal,  may,  if  neces- 
sary, be  opened  for  bleeding,  but  are  rarely  so,  because  there 
are  always  others  of  greater  magnitude. 

The  deep,  placed  on  the  anterior  surface  or  inner  side  of  the 
arteries,  are  small,  and  merit  but  little  attention. 

The  lymphatics^  disposed  as  in  the  fore-arm,  present  no  pecu- 
liarities. 

Nerves. — Internally  we  see  the  continuation  of  the  anterior 
branch  of  the  ulnar  lying  immediately  to  the  external  surface, 
and  a  little  behind  the  artery,  and  following  its  direction ;  ex- 
ternally, some  branches  of  the  radial ;  in  the  middle,  the  median, 
commonly  equalling  in  size  the  tendons  between  which  it  lies. 
Before  entering  the  carpal  ring,  the  median  nearly  always  gives 
off'  its  palmar-cutaneous  branch,  which  soon  becomes  superficial, 
and  ramifies  in  the  subcutaneous  tissue,  anastomosing  with  some 
filaments  of  the  internal  and  musculo-cutaneous  nerves.  Pos- 
teriorly, as  on  the  palmar  surface,  the  wrist  presents  many 
objects  for  our  notice :  first,  a  fossette,  bounded  above  and  below 
by  the  root  of  the  thumb  and  the  extremity  of  the  radius;  in 
front,  by  the  first  eminence  of  the  anterior  region ;  and,  pos- 
teriorly, by  a  kind  of  cord,  represented  by  the  long  extensor. 
The  radial  artery  crosses  the  bottom  of  this  fossette,  the  depth 
of  which  is  much  more  evident  when  the  thumb  is  extended  and 
separated  from  the  hand.  Secondly,  the  thumb  being  in  the 
same  position,  and  the  indicator  extended,  whilst  the  other 
fingers  are  flexed,  another  excavation,  shallower,  but  larger, 
limited,  externally,  by  the  tendon  of  the  long  extensor,  and, 
internally,  by  that  of  the  extensor  indicis.  This  latter  is,  as  it 
were,  separated  by  the  tendon  of  the  long  radial  extensor  into 
two  triangular  portions,  one  external,  enclosing  the  head  of  the 
second  metacarpal  bone,  and  the  termination  of  the  radial  artery, 
rather  more  externally ;  the  other  internal,  having  its  base 
turned  towards  the  radius,  leads  directly  to  the  articulation. 
Thirdly,  another  fossette,  corresponding  to  the  interval  between 
the  extensor  tendons  of  the  ring  and  little  finger.  Fourthly,  a 
small  excavation,  situated  between  this  latter  tendon  and  that 
of  the  extensor  carpi  ulnaris.  This  encloses  the  head  of  the  ulna, 
which  sometimes  projects  very  considerably.  Fifthly,  the  depres- 
sion separating  the  two  ulnar  tendons,  also  the  two  internal 
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regions  of  the  wrist.  These  different  excavations,  circumscribed 
by  as  many  eminences,  allow,  on  the  one  hand,  pointed  instru- 
ments to  enter  the  articulation  without  dividing  the  tendons, 
and,  on  the  other,  synovial  tumours,  nodes,  to  project  beneath 
the  skin. 

The  skin,  supple,  although  uneven,  and  lined,  does  not 
present  any  true  wrinkles. 

The  subcutaneous  layer  preserves  all  the  characters  which  it 
possessed  in  the  fore-arm,  and  differs  considerably,  in  that 
respect,  from  the  same  layer  considered  in  the  anterior  region. 
Thus,  all  kinds  of  tumours  may  be  developed  here,  as  in  the 
rest  of  the  limb,  and  acquire  considerable  magnitude.  This 
layer  equally  encloses  superficial  veins  and  some  nerves,  but 
little  or  no  fat ;  at  least  near  the  posterior  annular  ligament,  to 
which  it  adheres  very  strongly. 

Between  the  styloid  process  of  the  radius  and  that  of  the 
ulna,  the  aponeurosis  forms  an  arch,  destined  to  bind  down  the 
tendons  to  which  it  furnishes  different  sheaths.  This  is  the  pos- 
terior annular  ligament  of  the  carpus,  giving  off,  first,  externally, 
a  very  strong  sheath  to  the  tendons  of  the  extensor  primi  inter- 
nodii,  and  extensor  ossis  metacarpi  pollicis  muscles;  secondly, 
another  sheath,  descending  perpendicularly,  and  enclosing  the 
tendons  of  the  two  radial  extensors ;  thirdly,  the  fibrous  canal, 
enveloping  the  tendon  of  the  extensor  secundi  internodii,  and 
which  is  not  complete  until  below  the  radius ;  fourthly,  the  pos- 
terior carpal  ring,  traversed  by  the  tendons  of  the  common  ex- 
tensor and  indicator  muscles ;  fifthly,  an  isolated  sheath  for  the 
extensor  of  the  little  finger ;  sixthly,  between  the  styloid  process 
and  the  head  of  the  ulna,  another  sheath  for  the  tendon  of  the  ex- 
tensor carpi  ulnaris.  It  gradually  becomes  thinner  on  the  side  of 
the  fore-arm,  and  its  inferior  border  is  converted  into  a  fibro-cel- 
lular  layer,  at  first  very  thin,  but  thickening  towards  the  hand. 

The  extensor  tendons  of  the  fingers  and  hand  traverse  the 
posterior  region  of  the  wrist.  They  are  twelve  in  number ;  they 
have  been,  in  some  degree,  described  with  the  sheaths  furnished 
to  them  by  the  aponeurosis.  Those  bounding  the  fossette  of  the 
first  metacarpal  bone,  externally,  have  already  been  seen  in  the 
palmar  surface. 

The  two  radial  separate  as  they  descend,  and  are  crossed 
by  the  extensor  secundi  internodii,  which  is  itself  placed 
between  the  fossette  of  the  first  metacarpal  bone  and  that  of  the 
second.  Those  of  the  common  extensor,  four  in  number,  and 
that  of  the  index,  are  disposed  in  their  ring,  like  the  flexors  in 
front ;  that  is  to  say,  they  are  enveloped  by  synovial  membrane, 
permitting  them  to  slide  easily,  together  or  separately.  This 
membrane,  however,  appears  less  complex  than  that  of  the  an- 
terior region,  and  being  surrounded  by  tissues  of  less  density, 
its  inflammations  are  neither  so  painful  nor  so  dangerous.  We 
do  not  here,  as  in  the  anterior,  find  the  cartilaginous  grains 
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already  described,  but  it  is  often  the  seat  of  tumours  known  by 
the  name  of  nodes  or  ganglions.  These  tumours  may  also  de- 
pend upon  a  sort  of  hernia  of  the  synovial  membrane.  In  one 
case,  as  in  the  other,  it  would  be  dangerous  to  open  them,  from 
the  inflammation  which  might  result  and  rapidly  spread  over 
the  fore-arm,  hand,  &c.  In  1 825,  at  the  Hopital  de  la  Faculte, 
I  saw  a  woman,  who  had  borne  one  of  these  cysts  for  six  years, 
in  the  course  of  the  long  extensor  of  the  thumb.  She  wished  to 
have  it  removed,  and  a  young  surgeon  applied  the  treatment 
for  hydrocele ;  intense  fever  supervened,  abscesses  formed  in  the 
sheaths,  along  the  fore-arm,  back  of  the  hand,  &c. 

Arteries. — The  radial,  the  only  one  meriting  any  attention, 
passing  behind  the  root  of  the  thumb,  to  arrive  at  the  first 
inter-osseous  space,  is  crossed  by  tendons  of  the  primi  internodii 
and  extensor  ossis  metacarpi  pollicis ;  afterwards,  by  the  extensor 
secundi  internodii.  To  expose  it,  in  the  excavation  separating 
these  tendons,  we  have  only  to  divide  the  skin  and  rather  a 
thick  layer  of  cellular  tissue.  The  dorsal  branch  of  the  carpus  and 
the  posterior  branch  of  the  ulnar  are  mostly  too  small  to  require 
any  particular  precautions  in  operations.  The  former,  crossed 
by  all  the  extensor  tendons,  traverses  the  region  beneath  the 
posterior  annular  ligament.  The  latter,  already  described  in 
the  preceding  region,  obliquely  crosses  the  posterior  surface  of 
the  ulna,  covered  by  the  tendon  of  the  extensor  carpi  ulnaris 
and  the  extensor  minimi  digiti. 

The  veins,  which  may  be  traced  across  the  skin,  are,  in  gene- 
ral, very  large.  They  most  frequently  assemble,  internally  and 
externally,  to  form  two  principal  trunks ;  the  internal,  largest 
and  most  regular,  bears  the  name  of  salvatella ;  the  external, 
which  merely  receives  the  veins  from  the  too  first  fingers,  con- 
stitutes the  cephalic  of  the  thumb.  They  are  continued  along  the 
back  of  the  fore-arm,  the  former  as  the  ulnar,  and  the  latter  as 
the  radial.  Phlebotomy  was  frequently  performed  upon  them 
in  former  days ;  now  they  are  rarely  resorted  to,  unless  those  in 
the  bend  of  the  arm  are  unavailable.  The  deep  veins  offer  no 
peculiarities. 

The  lymphatics,  passing  from  the  hand  to  the  fore-arm,  are 
disposed  here  as  in  those  parts. 

Some  filaments  from  the  cutaneous  nerves  of  the  brachial 
plexus  terminate  in  the  superficial  layer  of  the  back  of  the 
wrist.  There,  also,  the  posterior  branch  of  the  radial  nerve 
divides  into  internal  and  external  filaments,  as  does  the  posterior 
division  of  the  ulnar.  Their  numerous  branches  ramify  in  the 
aponeurotic  layer,  crossing  most  of  the  tendons,  so  that  they 
may  be  divided  without  wounding  the  latter ;  the  consequence 
of  which  would  be  loss  of  the  power  of  extension  in  the 
fingers. 

The  skeleton  comprises  the  carpal,  the  heads  of  the  metacarpal 
bones,  and  the  extremities  of  those  of  the  fore-arm.    At  first 
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sight,  the  metacarpal  of  the  thumb  and  little  finger  alone  appear 
capable  of  luxation  forwards ;  but  if,  on  the  one  hand,  they 
have  more  mobility,  and  their  ligaments  are  weaker,  on  the 
other  the  roots  of  the  muscles,  attached  in  front,  maintain  them 
in  situ,  and  prevent  displacement. 

The  bones  of  the  carpus  are  covered  by  a  fibrous  layer,  so 
dense  that  we  have  no  example  of  their  luxation  forwards. 
Luxation  of  the  radius  itself  is  almost  impossible,  on  one 
hand,  from  the  strength  of  the  radio-carpal  ligaments,  and,  on 
the  other,  because  the  power,  forcing  the  hand  strongly  back- 
wards,'^ the  same  time  applies  all  the  flexor  tendons  firmly  against 
the  bones.  The  ulna  is  less  strongly  maintained  on  the  carpus, 
but  its  relations  with  the  radius  are  sufficiently  firm  to  render 
its  luxation  rare  and  difficult.  We  have,  however,  met  with 
this  accident  several  times,  and  believe  that  it  may  be  produced 
by  forced  supination.  Then,  in  fact,  if  the  humeral  extremity 
of  the  radius  cannot  slip  forwards,  and  if  the  force  is  suffici- 
ently powerful,  the  head  of  the  ulna  will  leave  the  cavity  con- 
taining it  below,  and  the  hand  remain  in  supination. 

In  examining  all  the  bones  covered  by  the  ligaments  we 
find — 1.  The  anterior  ulnar  fissure,  separating  the  styloid  pro- 
cess from  the  head  of  the  ulna ;  2.  A  prominence  formed  by 
that  head ;  3.  Another  small  fissure,  corresponding  to  the  radio- 
ulnar articulation ;  4.  A  second  eminence,  presented  by  the  in- 
ferior extremity  of  the  radius,  and  terminating,  externally,  by 
a  species  of  crest,  forming  the  anterior  border  of  the  styloid 
process ;  5.  Below,  a  large  semicircular  Assure,  the  convexity 
directed  upwards,  and  leading  directly  to  the  articulation  of  the 
fore-arm  with  the  carpus ;  6.  Lower  down,  on  the  radial  side, 
the  projection,  formed  by  the  trapezium  and  navicular  bones, 
the  position  of  which  should  be  well  understood  in  amputation 
at  the  wrist,  that  the  knife  may  slide  in  front  without  injuring 
it;  7.  Within,  and  on  the  same  line,  the  eminence  of  the  pisi- 
form and  unciform  bones — (this  merits  even  more  attention 
than  the  preceding  in  this  operation,  when  we  adopt  the  flap 
method  ;  first,  because  it  is  more  distinct ;  secondly,  because  it 
would  be  very  easy  to  disarticulate  the  pisiform,  and  leave  it  in 
the  flap;)  8.  In  the  middle,  a  very  deep  transverse  concavity, 
having  for  its  base  a  portion  of  the  anterior  surface  of  the  tra- 
pezium, scaphoid,  cuneiform  and  unciform,  trapezoid,  semilunar, 
and  magnum. 

Posteriorly,  the  skeleton  of  the  wrist  presents,  first,  on  the 
radius,  various  crests  separating  the  tendinous  sheaths,  some- 
times so  prominent  as  to  be  mistaken  for  exostosis ;  secondly, 
the  groove,  traversed  by  the  tendons  of  the  common  extensor, 
corresponding  internally  to  the  ulno-radial  articulation  ;  thirdly, 
the  head  of  the  ulna,  projecting  beneath  the  skin,  between  the 
tendon  of  the  extensor  of  the  little  finger  and  that  of  the 
extensor  carpi  ulnaris.   Interiorly  we  meet  a  constricted  portion, 
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representing  the  posterior  surface  of  the  bones  of  the  carpus, 
uniting  the  hand  to  the  fore-arm.  Superiorly  this  species  of 
neck  offers  a  semilunar  fissure,  having  its  convexity  upwards, 
which  corresponds  to  the  radio-carpal  articulation.  If  the  knife 
be  introduced  below  when  we  amputate  the  wrist,  it  may  enter 
between  the  two  rows  of  carpal  bones;  above  we  should  be 
likely  to  denude  the  radius  and  ulna. 

The  articulating  surface  of  the  bones  of  the  fore-arm  represent 
a  very  deep  transverse  concavity,  and  their  processes  are  separated 
by  a  space  of  about  two  inches,  whilst,  from  before  backwards, 
the  diameter  of  the  radius  is  not  more  than  an  inch.  Thus, 
internal  or  external  luxation  of  the  wrist  is  almost  impossible. 
It  can  only  occur  after  the  numerous  parts  are  torn.  Pos- 
teriorly and  anteriorly,  on  the  contrary,  the  bony  margin  is  but 
little  marked,  and  the  ligaments  alone  can  oppose  any  resist- 
ance to  the  displacements  which  are  favoured  by  the  lateral 
motions  of  the  hand.  If  the  head  of  the  ulna  may,  by  chance, 
be  luxated  forwards  during  forced  supination,  it  may  also  be 
thrown  backwards  during  pronation,  when  the  head  of  the  radius 
is  firmly  fixed  on  the  humerus.  Lastly,  the  two  bones  may  be 
separated  by  the  same  causes  as  those  tending  to  produce  lateral 
dislocation ;  this  kind  of  diastasis  is  very  frequent  in  fracture  of 
the  inferior  extremity  of  the  fore-arm. 

Luxations  of  the  wrist  and  fractures  of  the  inferior  portion 
of  the  radius  have  been,  as  yet,  but  imperfectly  studied.  Du- 
puytren,  Goyrand,  and  Malgaigne  maintain  that  the  former  are 
almost  impossible,  and  that  all  the  examples  cited  appertain 
rather  to  fractures.  I  am  entirely  of  their  opinion  with  regard 
to  simple  dislocation  ;  but  I  have  proved  upon  two  occasions,  on 
the  dead  body,  a  true  luxation  backwards,  with  rupture  of  the 
tendons  and  skin  at  the  back  of  the  wrist.  In  fact,  if  we  fall  on 
the  hand  when  in  a  state  of  extreme  flexion  or  extension,  and 
the  bones  of  the  carpus  present  themselves  to  the  radial  articu- 
lating surfaces,  almost  perpendicularly,  by  one  of  their  surfaces, 
we  have  their  fracture  to  dread,  and  not  simple  luxation. 

That  which  has  deceived,  and  which  will  continue  daily  to 
do  so,  is  the  form  which  the  limb  assumes  in  such  cases,  that 
of  an  elongated  Z ;  since  the  hand  and  inferior  portion  of  the 
fore-arm  are  inclined  forwards,  whilst  the  carpus  projects  back- 
wards. The  slight  crossing  of  the  portions  causes  the  head  of 
the  ulna  to  project,  by  drawing  the  hand  towards  the  radial 
side.  Hence,  anormal  tension  of  the  external  radial  tendons, 
which,  ceasing  to  be  in  contact  with  the  bones,  are  separated 
from  them  like  a  cord.  I  had  the  opportunity  of  examining  the 
parts  twice  in  1835.  I  found  all  the  deformity  completely  ex- 
plained by  the  displacement  of  the  inferior  portion  outwards, 
subsequently,  forwards  or  backwards,  and  that  a  very  simple 
apparatus  would  suffice  to  keep  the  parts  in  apposition.  The 
form  of  Z,  and  the  raising  of  the  radius,  with  the  mobility  and 
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crepitus  which  may  or  may  not  exist,  positively  indicating  a 
fracture  of  the  carpal  extremity  of  the  radius,  proves  that  ana- 
tomy only,  in  reality,  admits  of  torsion  and  fracture. 

With  regard  to  the  carpal  bones,  they  are  too  little  exposed 
to  external  violence  ;  their  ligaments  are  too  dense  and  nume- 
rous for  them  to  be  displaced  one  upon  the  other. 

Less  firmly  imbedded,  and  possessing  a  rounded  head,  the 
magnum  alone  is  capable  of  being  forced  from  its  situation. 
Thicker  posteriorly  than  anteriorly,  it  is  always  displaced  in  the 
former  direction,  according  to  Chopart  and  Boyer.  The  first 
carpo-metacarpal  articulation  is  almost  the  only  one  admitting 
of  luxation.  Isolated  from  the  others,  its  surfaces  are  enveloped 
by  a  kind  of  capsule,  sufficiently  loose  to  accommodate  itself  to 
the  motions  of  the  thumb. 

This  accident  can  scarcely  occur  in  front,  in  consequence  of 
the  mass  of  muscles  of  the  ball  of  the  thumb,  or  internally,  in 
consequence  of  the  facette  of  the  os  trapezium,  which  looks  out- 
wards and  forwards,  allowing  great  extent  of  adduction,  without 
the  surfaces  separating,  or  directly  outwards,  because,  in  abduc- 
tion the  thumb  is  quickly  arrested  by  the  metacarpal  bone  of 
the  index  finger.  Posteriorly  and  externally,  on  the  contrary, 
the  first  metacarpal  bone  is  only  covered  by  skin,  a  weak  layer 
of  aponeurosis,  and  the  fibrous  capsule,  which  is  also  less  resis- 
tant in  this  situation.  Moreover,  the  articular  facettes  are 
smaller  from  before  backwards  than  transversely,  and  the  motion 
of  opposition  is  that  most  frequently  executed  by  the  thumb; 
there  are  then  only  the  extensor  tendons  to  prevent  its  luxation. 

The  articulation  of  the  fifth  metacarpal  bone  with  the  unci- 
form, although  placed  in  a  situation  to  admit  of  some  motion, 
is  not,  however,  sufficiently  mobile  to  favour  luxations ;  but  it 
requires  some  examination  on  account  of  the  operations  per- 
formed upon  it.  Its  surfaces  are  plane,  and  slightly  oblique 
inwards.  The  three  other  articulations  are  almost  immoveable. 
The  posterior  extremity  of  the  second  metacarpus  is  surmounted 
by  two  prominences,  prolonged  upwards  for  the  attachment  for 
the  flexor  carpi  radialis  and  extensor  carpi  radialis  longior ;  and 
the  third  presents  a  similar  prolongation  for  the  extensor  carpi 
radialis  brevior,  rendering  luxation  very  difficult. 


SECTION  SIXTH. 

OF  THE  METACARPUS,  OR  HAND. 

The  hand,  comprised  between  the  inferior  limits  of  the  wrist 
and  the  root  of  the  fingers,  is  irregularly  quadrilateral.  Like  all 
the  rest  of  the  limb  it  presents  an  anterior  or  palmar  region, 
and  a  posterior  or  dorsal. 

The  palmar  region,  more  extensive  than  the  dorsal,  prolonged 
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for  some  lines  backwards  to  the  wrist,  and  on  the  articulation  of 
the  fingers  in  front,  presents,  first,  externally  the  ball  of  the 
thumb,  a  muscular  eminence,  the  apex  of  which  terminates  at 
the  thumb;  secondly,  internally,  a  corresponding  eminence, 
narrower,  but  longer,  extending  backwards  to  the  pisiform 
bone;  thirdly,  anteriorly,  when  the  four  last  fingers  are  ap- 
proximated, three  projections  formed  by  the  skin,  and  corre- 
sponding to  the  intervals  between  the  digital  roots ;  fourthly,  in 
the  same  position,  three  fissures,  separating  the  latter  eminences  ; 
fifthly,  in  the  centre,  an  excavation,  extending  from  the  index 
finger  to  the  middle  fissure  of  the  wrist, — this  is  the  palm  of  the 
hand ;  sixthly,  in  this  cavity  we  remark  several  very  regular 
lines.  One,  commencing  at  the  anterior  and  external  ex- 
tremity of  the  palmar  gutter,  almost  immediately  bifurcates, 
the  first  of  its  branches  describing  a  half  circle  round  the  ball 
of  the  thumb,  and  terminating  behind  the  internal  eminence. 
Another  arises  from  the  point  where  the  former  terminates,  that 
is  to  say,  at  the  wrist,  and  descends  vertically  on  the  middle  of 
the  preceding.  The  last  extends  from  the  interval  separating 
the  index  from  the  middle  finger  to  the  base  of  the  little  finger, 
cutting  the  internal  eminence  into  two  unequal  portions.  Each 
of  these  three  fissures  appears  to  depend  upon  particular  motions. 
Thus,  the  first  is  formed  by  the  movement  of  opposition  exer- 
cised by  the  thumb,  and.  may  be  called  the  line  of  the  thumb. 
The  second  occurs  from  the  flexion  of  the  other  fingers,  con- 
jointly with  flexion  of  the  thumb,  as  when  we  would  take  hold 
of  a  cylindrical  body,  and  may  be  termed  the  line  of  the  indicator. 
The  third  appears  to  depend  upon  momentary  extension  of  the 
index  whilst  the  other  fingers  are  flexed ;  this  is  the  line  of  the 
little  finger.  Uniting  the  transverse  portions  of  these  two  last, 
we  have  a  fissure  crossing  the  front  of  the  hand,  at  about 
three  lines  behind  the  metacarpophalangeal  articulation,  which 
is  the  metacarpal  fissure.  These  various  depressions,  which 
should  be  noted  when  incisions  are  required  in  the  palm  of  the 
hand,  are  traversed  or  crossed  by  numerous  secondary  lines, 
which,  however,  are  by  no  means  regular. 

The  skin,  generally  very  thick  over  the  whole  region,  preserves 
a  certain  degree  of  elasticity  on  the  ball  of  the  thumb.  Every- 
where else  it  is  thin  and  inextensible.  It  is  never  covered  with 
hair,  and  sebaceous  follicles  have  not  as  yet  been  discovered. 
The  natural  polish  of  the  surface  is  replaced,  among  those  who 
labour  hard,  by  thickened  horny  substance,  rendering  inflamma- 
tion more  dangerous  and  painful.  Besides  the  lines  indicated 
above,  we  meet  with  a  great  number  of  others,  depending  upon 
the  arrangement  of  the  papillae  of  the  dermis  over  the  ball  of  the 
thumb.  These  latter  form  curves,  with  the  concavity  directed 
towards  the  thumb,  whilst,  on  the  internal  eminence,  they  form 
circles  in  its  posterior  half,  and  become  almost  transverse  in  front. 
Those  of  the  palm  of  the  hand  diverge  in  front,  receiving  in  their 
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separation  the  convexity  of  a  small  group  of  curved  lines,  which 
approach  the  roots  of  the  fingers ;  bearing,  however,  no  analogy 
to  the  skin  in  cicatrices. 

Subcutaneous  tissue. — Over  the  head  of  the  metacarpal  bone, 
and  the  internal  eminence,  this  layer  is  composed  of  very  dense 
filamentous  cellular  tissue,  firmly  uniting  the  deep  tissues  to  the 
skin,  and  in  which  we  find  numerous  adipose  vesicles,  incapable 
of  acquiring  any  considerable  size ;  but  producing  a  kind  of 
elastic  cushion,  varying  but  little  in  thickness,  and  prolonged 
over  the  fingers.  Over  the  ball  of  the  thumb,  the  cellular  ele- 
ment, being  lamellous  rather  than  filamentous,  the  aponeurosis 
adheres  less  to  the  skin,  and  inflammations,  abscesses,  and 
tumours  proceed  much  in  the  same  manner  as  in  any  other  part 
of  the  body ;  whilst,  in  the  rest  of  the  region,  its  dense  texture 
gives  rise  to  very  serious  mischief.  In  the  palm  of  the  hand 
there  are  no  adipose  vesicles,  and,  therefore,  more  elastic  tissue. 

The  aponeurosis,  very  strong  in  the  palmar  excavation,  becomes 
gradually  thinner  externally,  and  is  merely  a  simple  cellular 
layer  over  the  ball  of  the  thumb,  where  it  is  lost  in  the  pre- 
ceding. 

Towards  the  internal  edge  of  the  hand,  it  gives  origin  to  the 
palmaris  brevis  muscle,  whilst,  near  the  wrist,  it  is  merely  a 
continuation  of  the  tendon  of  the  palmaris  longus,  and  of  the 
anterior  annular  ligament.  It  divides  into  four  diverging  bands, 
which  bifurcate  to  embrace  the  root  of  each  finger,  placed  upon 
the  flexor  tendons,  or,  rather,  becoming  confounded  with  their 
sheath.  It,  also,  gives  off  small  semicircular  processes,  attached 
to  the  tendons,  before  they  arrive  at  the  first  phalanx,  and  ap- 
pearing, in  this  manner,  insensibly  to  give  origin  to  the  proper 
digital  sheaths. 

The  palmar  aponeurosis  presents  a  number  of  openings,  pro- 
duced by  the  fibres  separating  where  they  interlace.  These 
openings,  some  very  small,  are  largest  and  most  numerous  to- 
wards the  fingers.  They  are  filled  with  cellular  tissue  and 
adipose  pellets ;  thus  being  the  means  of  communication  between 
the  superficial  and  deep  parts.  They  appear  to  concur  in  the 
production  of  the  intense  pain,  occasioned  by  inflammation  in 
the  palm  of  the  hand,  from  the  constriction  exercised  by  their 
margins  upon  the  swollen  parts. 

Muscles. — Some  appertain  to  the  external,  others  to  the  inter- 
nal eminence ;  the  palm  of  the  hand  also  contains  its  own.  The 
external  mass  comprehends,  first,  the  short  abductor,  more  par- 
ticularly covering  the  carpo-metacarpal  articulation  of  the  thumb, 
and  strengthened  by  the  tendon  of  the  extensor  ossis  metacarpi 
pollicis ;  secondly,  the  short  flexor  and  opponens,  also  preventing 
displacement  in  the  same  direction,  and,  internally,  not  from 
being  applied  upon  the  articulation,  but,  rather,  by  acting  on  the 
bone  as  a  lever  of  the  third  class ;  thirdly,  the  adductor,  a  kind 
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of  small  fan,  placed  transversely,  acting  similarly  as  the  two  last, 
and  preventing  luxation,  especially  internally. 

We  meet,  in  the  internal  eminence,  first,  the  palmaris  brevis,  extend- 
ed beneath  the  superior  fourth  of  the  aponeurosis,  which  it  fixes 
to  the  internal  surface  of  the  skin ;  and,  on  the  ulnar  side  of  the 
hand,  this  produces  the  small  fossette  which  we  remark  within  and 
beneath  the  pisiform  bone,  in  the  forced  movement  of  opposition ; 
secondly,  the  adductor  minimi  digiti,  fixed  to  the  pisiform 
bone,  and  appearing,  as  it  were,  attached  to  the  tendon  of  the 
flexor  carpi  ulnaris ;  thirdly,  the  flexor  brevis  minimi  digiti, 
often  blended  with  the  preceding,  and,  more  deeply,  the  abductor, 
which  is  one  of  the  palmar  interossei.  The  third  are  the  lumbricales, 
which  can  only  be  considered  as  dependencies  of  the  tendons  of 
the  deep  flexor  muscle,  favouring  its  action  on  the  fingers,  and 
inserted  on  the  dorsal  surface  of  the  first  phalanges. 

The  flexor  tendons  of  the  fingers  also  traverse  this  region,  di- 
verging towards  the  metacarpophalangeal  articulation,  where 
they  enter  their  sheaths.  That  of  the  thumb  slides  between  the 
two  portions  of  the  flexor  brevis,  before  entering  its  investment. 
Beneath  the  aponeurosis,  they  are  enveloped,  collectively  and 
individually,  in  synovial  membrane,  similar  to  that  of  the  wrist, 
of  which  it  merely  appears  to  be  a  continuation.  Hence,  it  may 
be  the  seat  of  the  same  diseases,  produce  the  same  and  even 
greater  danger,  in  consequence  of  the  resistance  opposed  by  the 
fibrous  membrane  to  the  swelling  of  the  parts. 

Arteries. — The  ulnar  and  radial  arteries  terminate  here,  form- 
ing the  superficial  and  deep  palmar  arches. 

The  superficial  is  placed  between  the  aponeurosis  and  tendons. 
Its  external  extremity  is  continuous  with  the  radial,  across  the 
commencement  of  the  external  eminence.  Internally,  it  extends 
towards  the  ulnar,  of  which  it  is  the  continuation ;  we  find  it 
placed  immediately  on  the  radial  side  of  the  pisiform  bone.  A 
semicircular  line,  about  fifteen  lines  in  depth,  having  its  two  ex- 
tremities fixed,  the  one  on  the  crest  of  the  scaphoid,  the  other 
on  the  pisiform,  pretty  correctly  points  out  its  course.  Its  liga- 
ture, however,  is  very  difficult  at  the  situation  of  injury,  on  ac- 
count of  the  dense  texture  of  the  tissues. 

The  four  digital  arteries  arise  from  its  convexity,  and  pass, 
bifurcating  at  the  base  of  the  fingers,  in  the  interval  of  the 
fibrous  bands  of  the  aponeurosis.  It  also  gives  off  some  large 
branches,  ramifying  in  the  internal  and  external  eminences. 
The  deep  arch  is  less  than  the  superficial ;  turned  a  little  inwards 
and  backwards,  it  is  placed  between  the  flexor  tendons  and  the 
interosseous  muscle.  Its  internal  extremity  comes  from  the 
ulnar  artery,  forming  its  deep  branch.  Separated  from  the 
trunk,  this  branch  passes  across  the  posterior  extremity  of  the 
flexor  brevis  minimi  digiti,  to  arrive  behind  the  tendons.  The 
other  extremity  of  the  deep  arch  proceeds  between  the  adductor 
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and  short  flexor  muscles  of  the  thumb,  in  the  posterior  portion 
of  the  first  interosseous  space,  where  it  communicates  with  the 
radial,  to  which  it,  in  reality,  belongs ;  and  which  furnishes  two 
very  large  deep-seated  branches  to  the  muscles  of  the  ball  of  the 
thumb,  on  the  ulnar  side  of  the  first  metacarpus,  and  the  radial 
of  the  second.  The  convexity  of  the  deep  palmar  arch  gives 
four  or  five  small  branches,  which  follow  the  direction  of  the 
interosseous  spaces,  communicating  near  the  head  of  the  metacar- 
pal bones  with  the  dorsal  branches.  This  arch  furnishes,  in 
addition,  anteriorly  and  posteriorly,  and  by  its  concavity,  others, 
anastomosing  with  the  superficial,  dorsal,  &c.  arteries,  but  which 
are  generally  very  small. 

The  arteries  of  the  hand  communicate  freely  among  them- 
selves. The  ulnar  and  radial  form  a  very  elongated  curve, 
double,  inferiorly,  at  its  base,  single  at  the  fore-arm,  where  it  is 
prolonged  as  far  as  the  trunk  of  the  brachial. 

If  one  of  the  branches  be  opened,  we  can  only  arrest  the 
hemorrhage  with  certainty  by  applying  a  ligature  at  each  end, 
and  when  they  are  the  seat  of  spontaneous  aneurism,  it  is  pru- 
dent to  operate  above  and  below  the  tumour.  I  saw  a  preparation, 
belonging  to  Beclard,  in  which  all  the  arteries  of  the  fore-arm 
and  hand  were  much  dilated.  The  palmar  arches  presented  a 
very  complicated  plexus ;  all  their  branches,  the  size  of  a  pen, 
were  tortuous,  undulating,  similar  to  those  of  a  large  varicose  patch, 
often  observed  on  the  saphena  vein. 

In  a  subject  thus  formed,  the  least  injury  in  the  palm  of  the 
hand  would  be  succeeded  by  dangerous  hemorrhage.  In  a  pre- 
paration shown  to  me,  by  M.  Lenoir,  the  superficial  palmar  arch 
was  replaced  by  the  artery  usually  accompanying  the  median 
nerve,  and  which  was  considerably  dilated.  Hence  ligature,  or 
compression,  of  the  radial  and  ulnar  would  not  have  arrested  the 
bleeding. 

On  the  external  eminence,  the  subcutaneous  veins  also  preserve 
a  certain  volume,  smaller  on  the  ulnar  eminence,  still  more  so  in 
the  palm  of  the  hand ;  they  follow  the  distribution  of  the  super- 
ficial arch,  and  pass  into  the  anterior  veins  of  the  wrist,  the 
deep  accompanying  all  the  branches  of  the  corresponding  arte- 
rial arch,  and  pass  into  the  deep-seated  radial  and  ulnar  veins. 

The  superficial  lymphatics  form  three  or  four  trunks,  most 
constantly  met  with  in  front  of  the  muscles  of  the  thumb,  passing 
over  the  anterior  surface  of  the  wrist.  The  deep-seated  accom- 
pany the  artery,  communicate  with  the  superficial,  and  pass 
equally  to  the  fore-arm. 

Nerves. — Some  superficial  branches,  furnished  by  the  radial, 
are  met  with  on  the  ball  of  the  thumb,  and  the  filaments  of  the 
small  cutaneous  palmar  branch  of  the  median  ramify  in  the 
cellular  tissue  of  the  palm  of  the  hand.  The  internal  eminence 
receives  the  two  terminating  branches  of  the  ulnar.  These  two 
cords  separate  opposite  the  pisiform  bone,  external  to  which 


416 


OF  THE  EXTREMITIES  : 


their  common  branch  is  situated,  like  its  accompanying  artery. 
The  first  runs  to  the  two  last  fingers,  over  the  muscles  of  the 
internal  eminence,  covered  by  the  fatty  cushion.  The  second 
dips  across  the  posterior  extremity  of  the  opponens  and  flexor 
brevis  minimi  digiti,  internal  to  the  hook-like  process  of  the 
unciform  bone,  to  place  itself  upon  the  palmar  arch,  in  front  of 
the  interosseous  muscle,  like  the  deep  palmar  arch ;  lastly,  the 
median  terminates  in  this  region,  giving  origin  to  four  or  five 
large  branches,  diverging  and  bifurcating  at  the  root  of  the  four 
first  fingers.  All  these  branches,  placed  beneath  the  aponeuro- 
sis, run  between  it  and  the  tendons  of  the  superficial  muscle, 
and,  before  arriving  at  the  fingers,  give  a  small  filament  to  each 
lumbricalis. 

The  dorsal  region,  less  complicated  than  the  preceding,  offers, 
externally,  when  the  fingers  are  extended  and  separated,  first, 
five  cords  converging  towards  the  wrist,  and  derived  from  the 
stretching  of  the  extensor  tendons ;  secondly,  three  fossae,  situated 
between  these  tendons,  and  terminating  by  enlarging  between 
the  root  of  the  fingers ;  thirdly,  externally,  when  the  thumb  is 
in  adduction,  an  eminence  depending  on  the  first  dorsal  inter- 
osseous muscle ;  fourthly,  behind  the  muscular  eminence,  when 
the  thumb  is  in  abduction  and  opposition,  the  posterior  extremity 
of  the  two  first  metacarpal  bones,  separated  by  a  fissure  several 
lines  in  breadth,  at  the  bottom  of  which  we  find  the  radial  arte- 
ry, at  the  point  where  it  enters  the  palmar  region  to  form  the 
deep  arch ;  anteriorly,  when  the  hand  is  closed,  the  eminences, 
produced  by  the  heads  of  the  metacarpal  bones,  the  most  pro- 
minent of  which  supports  the  median. 

The  skin  differs  but  little  from  that  of  the  corresponding  regions 
of  the  wrist  and  fore-arm.  Near  the  fore-arm,  it  is  abundantly 
covered  with  hair,  and  contains  numerous  sebaceous  follicles. 
Approaching  the  fingers,  it  becomes  bare.  The  subcutaneous 
tissue  is  supple  as  on  the  wrist ;  it  encloses  superficial  veins  and 
nerves.  The  fibrous  membrane  of  the  back  of  the  hand  is  thin 
and  cellular,  rather  than  truly  aponeurotic.  Its  fibres  are 
transverse,  and  appear  to  arise  from  the  annular  ligament. 
Passing  to  the  fingers,  it  often  contracts  adhesions  with  the  ten- 
dons, becomes  more  distinct,  and  is  lost  in  front,  in  the  cellular 
tissue.  A  second  layer,  of  a  similar  nature,  covering  the  poste- 
rior surface  of  the  bones  and  interosseous  muscles,  mingles  with 
the  superficial,  near  the  metacarpo-phalangeal  articulation,  with 
the  ligament  of  the  carpus  above,  and  on  the  sides,  also,  with 
the  palmar  aponeurosis.  Thus  we  find,  between  these  two  mem- 
branes, the  tendons  and  principal  nerves.  In  inflammations  and 
suppurations,  if  the  deep  layer  opposes  the  passage  of  the  disease 
or  its  products  into  the  palm  of  the  hand,  the  superficial  prevents 
them,  for  some  time,  from  becoming  visible,  and  circumscribed 
beneath  the  skin. 

The  tendons,  seven  in  number,  one  for  the  thumb,  two  for  the 
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indicator,  two  for  the  little  finger,  and  the  two  others  for  the 
ring  and  middle  finger,  have  not  all  the  same  form.  That  of 
the  thumb  is  narrow  and  rounded.  Those  of  the  indicator,  and 
that  of  the  proper  extensor  of  the  little  finger,  are  often  formed 
of  two  bands,  spreading  over  the  metacarpo-pharangeal  articu- 
lation, and  blending  with  the  tendon,  which  each  of  them  receives 
from  the  common  extensor.  They  all,  reciprocally,  send  bands 
from  their  margins,  and  thus  represent,  with  the  tendons  of  the 
little  finger,  a  webbed-like  membrane  on  the  back  of  the  hand. 
This  disposition  partly  explains  the  faculty  of  moving  the  fingers 
separately.  If  the  indicator,  the  thumb,  and  the  little  finger  are  ex- 
tended, and  move  very  well,  although  the  others  remain  in  their 
original  position,  it  is  because  each  of  them  receives  several  ten- 
dons, of  which  one,  at  least,  does  not  depend  upon  the  common 
extensor.  The  motions  of  the  middle  and  ring  finger  are,  as  we 
may  say,  checked  by  those  of  the  middle  and  index  fingers.  The 
fourth  finger  cannot  be  extended  when  the  third  is  flexed,  be- 
cause their  tendons  are  too  intimately  connected.  The  synovial 
membrane,  investing  their  anterior  surface,  does  not  form  a  par- 
ticular bursa.  Thinner  and  less  distinct  than  that  of  the  flexor 
tendon,  it  is  more  frequently  the  seat  of  nodes  and  ganglia. 

The  muscles  are  the  four  dorsal  inter-ossei,  among  which  we 
especially  distinguish  the  first,  in  consequence  of  its  size  on  the 
one  hand,  and,  on  the  other,  because  the  radial  artery  traverses 
it  posteriorly. 

Arteries. — The  radial  alone  merits  any  attention;  but  as  it 
merely  arrives  here,  to  plunge  immediately  into  the  most  remote 
part  of  the  first  inter-osseous  space,  I  do  not  think  it  necessary 
to  enter  into  a  long  description  of  it.  In  consequence  of  its 
relation,  it  is  almost  always  divided  in  extirpation  of  the  first 
metacarpus,  but  may  be  avoided  by  keeping  the  knife  close  to 
that  bone  during  the  operation. 

The  other  arteries  at  the  back  of  the  hand  are  furnished  by 
the  transverse  metacarpal,  which  also  give  off  the  dorsal  inter- 
osseous ;  and  the  anterior  and  posterior  perforating.  The  pos- 
terior branch  of  the  ulnar  anastomoses  with  the  metacarpal, 
and  both  are  immediately  applied  on  the  deep  fold  of  the 
aponeurosis.  These  branches  are  rarely  of  sufficient  size  to  be 
of  importance. 

The  deep  veins  follow  the  above-mentioned  arteries.  The 
others,  or  subcutaneous,  are  very  large,  and  vary  in  number. 
Those  of  the  two  first  fingers  unite  to  form  the  cephalic  of  the 
thumb ;  those  of  the  three  last  generally  assemble  internally, 
giving  rise  to  the  salvatella.  They  are  enclosed  in  the  superficial 
cellular  tissue,  and  as  this  layer  rarely  acquires  any  size  at  the 
back  of  the  hand,  we  sometimes  bleed  over  the  metacarpus, 
when-  there  is  difficulty,  at  the  bend  of  the  arm,  which  operation 
is  more  safe,  as  there  are  neither  arteries  nor  nerves  of 
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importance  to  preserve,  and  the  tendons  alone  merit  any  at- 
tention. 

There  are  but  few  lymphatics,  and  they  soon  wind  over  the 
border  of  the  hand,  to  become  continuous  with  those  on  the 
palmar  surface.  There  are  no  glands  known  in  this  region,  nor 
in  the  preceding  and  wrist. 

Nerves. — Externally  is  the  radial,  with  its  one  branch,  ramifying 
on  the  thumb,  and  the  other  bifurcating  to  reach  the  indicator 
and  medius.  Internally,  we  find  the  posterior  branch  of  the 
ulnar,  disposed  similarly  to  that  of  the  radial,  and  proceeding 
to  the  two  last  fingers. 

On  the  palmar  surface  the  skeleton  represents  a  sort  of  concave 
trellis.  Its  transverse  concavity  arises  from  the  posterior  ex- 
tremity of  the  bones,  being  triangular,  with  the  sharp  edge 
directed  forwards,  and  also  from  the  concavity  of  the  carpus 
itself.  Its  antero-posterior  curvature  is  derived  from  its  own 
bones,  and  depends  upon  the  enlargement  of  their  extremities, 
being  only  in  front  and  on  the  sides ;  which  causes  the  inter- 
osseous spaces  to  be  larger  in  the  middle  than  in  front,  and 
posteriorly.  In  the  latter  direction,  the  bones  of  the  metacarpus 
are,  as  has  been  already  stated,  firmly  fixed ;  but  their  heads, 
or  anterior  extremities,  are  only  maintained  by  the  transverse 
metacarpal  ligament. 

On  the  dorsal  surface,  this  frame-work  is  convex,  instead  of 
concave.  Its  first  bone  being  shorter,  thicker,  more  mobile, 
and  more  covered  by  the  muscles  than  all  the  others,  can  only 
be  fractured  with  great  difficulty ;  but  it  is  frequently  affected 
by  caries,  necrosis,  and  other  diseases  requiring  its  extirpation. 
The  four  last,  being  longer  and  less  mobile,  are  often  fractured, 
particularly  by  direct  causes.  Their  fracture  from  indirect 
causes  is  rare,  but  not  impossible.  I  saw  a  water-carrier,  who 
had  been  pulled  so  violently  by  the  index  and  median  fingers, 
that  the  third  metacarpal  bone  was  broken. 

All  these  bones  may  be  amputated  when  their  heads  are  dis- 
organized, or  for  simple  disease  of  the  finger.  We  should  then 
operate  upon  their  dorsal  surfaces,  which  are  easily  felt  beneath 
the  skin.  As  they  are  larger  here  than  in  front,  we  may,  with 
more  certainty,  commence  the  two  incisions  at  the  same  point, 
and  reunite  them  on  the  anterior  surface,  having  but  a  single 
division,  and,  by  means  of  a  chain  saw,  extirpate  each  of  these, 
without  traversing  the  palm  of  the  hand.  If  we  would  dis- 
articulate that  supporting  the  index  finger,  we  must  recollect 
that  its  posterior  extremity  receives  two  tendons,  and  that  its 
articular  surface  is  slightly  oblique  outwards,  which  would 
oblige  us  to  introduce  the  knife  between  the  medius  and  second 
finger.  This  operation  is  equally  simple  for  the  thumb.  It  is 
always  easy  to  distinguish  the  articulation  of  the  fifth  externally, 
by  feeling,  with  the  extremity  of  the  finger,  the  posterior  in- 
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ternal  border  of  the  bone  we  wish  to  remove.  In  fact,  the  first 
eminence  met  with  is  that  resulting  from  the  union  of  its  pos- 
terior head  with  the  unciform  bone. 


SECTION  SEVENTH. 

FINGERS. 

Conical  and  delicate  in  women  and  children,  cylindrical  in 
most  men,  the  fingers  are  far  from  being  all  the  same  length. 
The  medius  is  the  longest,  the  indicator  and  annular  arrive 
to  the  same  line,  although  the  first  is,  in  reality,  the  shortest. 
The  little  finger  terminates  at  the  origin  of  the  last  joint  of  the 
annular,  and  the  thumb  some  lines  behind  the  first  phalangeal 
articulation  of  the  indicator.  The  phalangeal  articulation  of  the 
thumb  is  exactly  on  the  same  line  as  the  metacarpo-phalangeal 
of  the  index  finger. 

On  the  palmar  surface,  the  fingers  present  a  number  of  fissures. 
There  is  only  one  in  front  of  the  last  phalangeal  articulation. 
Cutting  perpendicularly  upon  it,  we  are  about  a  line  behind 
the  articulation.  There  are  many  of  them ;  but  two  in  particular, 
in  front  of  the  middle  articulation.  Amongst  these,  the  posterior 
is  the  most  constant ;  it  corresponds  to  the  articulation,  which  is, 
at  most,  not  more  than  half  a  line  posterior.  A  fissure  of  the 
same  kind  is  seen  at  the  union  of  the  fingers  with  the  palmar 
surface  of  the  hand,  but  not  in  the  same  relations  with  the  ar- 
ticulations. The  metacarpo-phalangeal  articulation  is  eight  to 
ten  lines  posterior.  We  must,  however,  except  that  of  the 
thumb,  in  front  of  which  we  remark  a  fissure,  disposed  as  at  the 
middle  joint.  For  the  rest,  we  should  fall  directly  upon  the 
metacarpo-phalangeal  articulation  of  the  thumb,  by  prolonging 
a  line  on  its  base  when  in  forced  abduction,  from  before  back- 
wards, parallel  to  the  direction  of  the  indicator. 

The  skin  is  very  thick;  as  yet  no  follicles  have  been  re- 
cognized; but  as  variolous  pustules  on  the  other  parts  of  the 
body  most  frequently  occur  in  similar  organs,  and  as  the 
eruption  in  small  pox  is  observed  on  the  front  of  the  fingers, 
I  am  inclined  to  believe  that  they  really  do  exist.  This 
membrane  is  covered  by  innumerable  small  lines,  varying  in 
direction,  but  generally  in  the  form  of  elliptical  circles  on  the 
pulp. 

Subcutaneous  tissue. — On  the  anterior  surface  of  the  body  of 
each  phalanx,  this  layer  forms  a  very  remarkable  elastic  cushion. 
Always  thicker  on  the  last  phalanx,  which  it  surpasses  by  some 
lines,  in  forming  the  pulp  of  the  fingers,  it  is  composed  of  fibro- 
cellular  filaments,  which  appear  to  be  detached  from  the  skin  to 
interlace  frequently  amongst  themselves;  thus  forming  an 
infinite  number  of  small  compartments.  Its  adipose  vesicles 
e  e  2 
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are  delicate,  never  totally  disappear,  and  are  never  sufficiently 
large  to  deform  the  fingers.  When  they  are  partly  effaced  in 
thin  persons,  the  fingers  flatten,  and  the  joints  appear  more 
prominent.  If,  on  the  contrary,  they  distend,  the  fingers  become 
round,  and  the  dents  of  the  articulations  deeper.  This  layer 
owes  its  elasticity  and  slight  extensibility  to  the  mixture  of 
cellulo-adipose  vesicles  with  fibrous  filaments. 

The  density  of  the  tissue,  the  nerves,  and  the  resistance  to 
swelling,  offered  by  the  cutaneous  layer,  give  rise  to  intense 
pain  in  acute  inflammation.  The  elements  swelling  from  disease, 
compressed,  on  the  one  hand,  between  two  articulations,  and,  on 
the  other,  between  the  fibrous  sheath  and  the  skin,  are,  as  it 
were,  constricted,  and  the  more  so  as  the  inflammation  is  in- 
tense. Thus,  the  best  means  of  removing  the  pain  caused  by 
whitlow  is  to  make  a  deep  incision  along  the  palmar  surface  of 
the  inflamed  finger. 

The  tendonous  sheaths  here  replace  the  palmar  aponeurosis, 
either  by  their  longitudinal  or  transverse  fibres.  Completed  by 
the  anterior  surface  of  the  phalanges,  they  are  of  elliptic  form, 
with  the  small  diameter  extended  less  over  the  articulation  than 
in  front  of  the  phalanges.  In  consequence  of  their  being  thinner 
in  front  of  the  articulations,  especially  at  the  middle  than  in 
the  interval,  we  not  unfrequently  find  small  separations,  or 
communications  between  the  interior  and  the  preceding  layer,  in 
which  portions  of  fat,  occasionally  synovial  membrane,  become 
implicated.  The  inflammations  just  described  sometimes  ex- 
tend through  these  openings  to  the  sheath,  and  pus,  with  sub- 
cutaneous inflammation,  may  reach  the  joints.  When  these 
sheaths  have  extended  beyond  the  third  articulation,  their  tissue 
becoming  rarified,  they  mingle  with  the  pulp  and  the  periosteum. 
Having  no  communication  with  the  articulations,  their  synovial 
surface  buries  itself  in  the  fibro -cellular  membrane,  enveloping 
the  flexor  tendons,  or  forms  a  kind  of  cul-de-sac  in  front  of  the 
transverse  metacarpal  ligament,  in  this  manner  forming  a  small 
elongated  pouch,  having  no  opening,  but  up  to  a  certain  point 
endowed  with  functions,  and  liable  to  diseases,  independentof  those 
of  other  cavities  of  the  same  nature.  We  must  remark,  that  in 
front  of  all  the  articulations,  and  especially  those  of  the  meta- 
carpus with  the  phalanges,  these  sheaths  are  entirely  fibrous, 
on  account  of  the  transverse  ligaments,  which  form  the  posterior 
half,  covering  the  whole  of  the  articular  surface. 

In  artisans,  coachmen,  and  all  persons  whose  work  requires 
almost  continual  flexion  of  the  fingers,  the  fibres  of  the  palmar 
aponeurosis  may,  it  is  said,  form  bands  in  front  of  the  ten- 
dinous sheaths,  rendering  extension  of  the  phalanges  impossible. 
Since  this  was  remarked  by  Dupuytren,  the  retraction  of  the 
fingers  generally  attributed  to  shortening  of  the  tendons,  and 
looked  upon  as  incurable  by  most  practitioners,  has  commonly 
been  removed  with  facility,  as  it  is  only  necessary  to  cut  the  cord 
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in  question  across,  in  one  or  several  points.  It  should  be  re- 
membered, that  the  anormal  band  is  not  always  formed  by 
aponeurosis.  In  a  patient  upon  whom  I  operated  in  1833,  it 
was  evidently  a  fibrous  transformation  of  the  subcutaneous 
tissue,  and  I  should  not  be  surprized  were  it  often  so.  I  may 
now  add  to  this  remark,  which  has  been  completely  substantiated 
by  the  researches  of  Goyrand  and  myself,  that  the  proper 
palmar  aponeurosis  is  not  at  all  implicated  in  the  disease.  The 
ring,  little,  and  middle  fingers  are  most  exposed  to  this  singular 
affection,  which  appears  to  be  confined  to  adults. 

Each  sheath  encloses  two  tendons,  excepting  that  of  the  thumb, 
which  only  receives  one.  They  are  so  disposed,  that  the  sub- 
limis,  at  first  lying  upon  the  other,  splits  to  give  passage 
to  the  profundus.  Its  two  processes,  turned  in,  and  ap- 
proximating below,  are  attached  in  front,  and  on  the  sides  of 
the  second  phalanx,  mingling  with  the  periosteum  and  fibrous 
sheath. 

The  profundus  terminates  at  the  last  phalanx,  but  it  detaches 
a  more  or  less  strong  lamina,  flattened  transversely,  which 
is  fixed  on  the  first  phalanx;  always,  however,  admitting 
of  free  motion.  Called  falciform  by  some  anatomists,  this  ex- 
plains the  facility,  preserved  by  persons  in  whom  the  two  last 
phalanges  have  been  amputated,  of  flexing  the  first,  even  when 
the  extremities  of  the  tendon  are  not  fixed  by  inflammation  in 
the  flap  raised  over  the  extremity  of  the  stump.  Surgeons  who 
have  recommended  amputation  in  the  metacarpo-phalangeai 
articulation,  when  the  disease  admits  of  operating  in  the  middle 
joint,  have  doubtless  forgotten  this  anatomical  fact.  Otherwise, 
they  never  would  have  advanced,  that  the  preserved  phalanx 
would  only  be  in  the  way,  and  must  necessarily  remain  im- 
moveable ;  and  the  same  is  probably  the  case  with  those  who 
have  proposed  making  a  deep  incision  on  its  palmar  surface, 
with  the  view  of  causing  adhesion  between  the  tendon  and  the 
surrounding  parts,  and,  at  a  later  period,  to  remove  one  or  more 
of  the  phalanges. 

The  thumb  has  no  flexor  sublimis,  and  accordingly  the  motions 
of  its  first  phalanx  are  more  limited  than  in  the  other  fingers. 
These  tendons  are  white,  smooth,  and  almost  inert.  When  they 
remain  for  any  time  exposed  to  the  air,  they  may  slough,  and 
transform  into  foreign  bodies,  as  occurs  when  the  interior  of 
their  sheath  suppurates.  At  all  events,  they  then  become 
soldered  to  the  other  tissues,  and  the  fingers  remain  im- 
moveable. 

Arteries. — Each  finger  presents  two  principal  branches.  When 
those  from  the  superficial  palmar  arch  arrive  at  the  interval 
separating  the  head  of  the  metacarpal  bone,  they  bifurcate  and 
pass  immediately  to  the  border  of  the  two  corresponding  fingers. 
Each  branch  then  lies  on  the  side  of  the  tendonous  sheath,  which 
it  almost  immediately  touches,  although  enveloped  in  the  sub- 
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cutaneous  tissue.  Anteriorly,  these  two  arteries  turn  one  to- 
wards the  other,  and  anastomose,  forming  an  arch  in  the  digital 
pulp.  In  their  course,  they  give  several  small  branches  to  the 
cellulo-adipose  layer,  where  they  terminate.  Although  very 
large  in  comparison  to  the  organs  receiving  them,  we  may, 
nevertheless,  dispense  with  ligatures  in  amputation,  because 
they  are  in  general  very  easily  compressed.  Being  always 
situated  behind  the  collateral  nerves,  an  instrument  may  divide 
the  palmar  surface  of  the  finger  transversely,  as  far  as  its  ten- 
dinous sheath,  without  injuring  them. 

There  are  as  many  veins  as  arteries ;  some  are  very  large,  and 
may  be  called  superficial,  as  they  are  placed  in  the  subcutaneous 
tissue.  Others,  smaller  and  indistinct,  follow  the  branches  of 
the  deep  palmar  arch. 

The  lymphatics  are  met  with  on  each  side  of  the  finger,  and 
accompany  the  blood  vessels  in  general. 

The  nerves,  distributed  exactly  like  the  collateral  arteries,  are 
furnished  by  the  median  and  ulnar.  The  former  supplies  the 
thumb,  index,  and  middle  fingers.  One  of  its  branches,  also, 
follows  the  radial  border  of  the  ring  finger,  at  the  extremity  of 
which  it  anastomoses  or  unites  with  the  ulnar,  which,  also, 
supplies  the  little  finger.  Extremely  large,  placed  in  front  of 
the  vessels,  they  may  be  wounded  without  the  arteries  being 
injured.  This  large  supply  of  nervous  filaments  in  the  two 
first  layers  of  the  palmar  surface  of  the  fingers,  in  a  great 
measure,  accounts  for  the  excruciating  agony  which  has  already 
been  described. 

The  dorsal  region,  longer  than  the  anterior,  allowing  that  the 
palm  of  the  hand  extends  over  the  posterior  third  of  the  first 
phalanx,  presents,  externally,  when  the  fingers  are  extended, 
the  termination  of  the  three  gutters  mentioned  in  speaking  of 
the  metacarpus,  which,  in  uniting  the  dorsal  and  palmar  sur- 
faces, form  a  thin  and  concave  border,  which  we  may  name  the 
commissure  of  the  fingers.  Between  these  grooves,  we  remark 
the  eminences  depending  on  the  continuation  of  the  extensor 
tendons. 

In  flexion  it  is  always  the  anterior  phalanx  which  glides  upon 
the  posterior ;  the  head  of  the  latter,  in  reality,  alone  projecting 
beneath  the  skin.  The  posterior  digital  surface  presents  several 
transverse  wrinkles,  indistinct  over  the  body  of  the  phalanges, 
but  always  well  marked  in  the  neighbourhood  of  the  joints. 
We  may  almost  constantly  find  three  of  these  for  each  articula- 
tion, one  in  front,  another  behind,  and  a  third  in  the  middle. 
The  latter  is  generally  the  deepest,  and  we  should  make  the  in- 
cision at  two  lines  in  front,  when  we  would  penetrate  the  joint. 
It  must,  however,  be  remarked,  that  this  disposition  does  not 
hold  good  in  the  metacarpo-phalangeal  articulation. 

The  skin,  uneven,  folded,  supporting  a  group  of  hair  on  the 
bodies  of  the  two  first  phalanges,  more  extensible,  is  much 
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thinner  than  on  the  palmar  surface,  and  scarcely  differs,  ex- 
cepting in  its  wrinkles,  from  that  of  the  back  of  the  hand. 
Arriving  near  the  nail,  it  at  first  folds  upon  its  root  to  the  ex- 
tent of  from  one  to  two  lines,  and  thus  forms  a  kind  of  sheath, 
which  should  be  cut  perpendicularly,  by  following  the  contour 
of  the  horny  production,  when  we  would  remove  the  latter.  The 
integuments  next  curve  beneath  this  process,  and  thus  become 
continuous  towards  its  free  border  with  the  skin  of  the  pulp. 
The  skin  is  here  very  much  more  dense.  The  dermis  adheres 
almost  immediately  to  the  bone,  and  it  is,  more  particularly,  the 
epidermis  which  envelopes  the  root  of  the  nail. 

Like  those  of  M.  Jardon,  my  researches  prove,  firstly,  that  the 
nail  is  formed  of  parallel  fibres,  and  not  of  plates ;  secondly, 
that  the  epidermis  terminates  posteriorly,  and  on  its  margins, 
under  the  form  of  a  band,  adhering  at  one  or  two  lines  from  its 
root;  thirdly,  that,  behind  this  band,  the  nail  terminates  in  a 
thin,  dentated,  and  almost  free  border ;  fourthly,  that,  in  front, 
we  perceive  a  semicircle  of  greyish  white,  and,  next,  a  rose- 
coloured  tint ;  fifthly,  that  it  adheres  intimately  to  the  dermis, 
by  its  deep  surface,  excepting  posteriorly ;  sixthly,  that,  an- 
teriorly, the  epidermis  terminates  under  its  free  border,  by  a 
kind  of  band,  as  it  does  on  the  dorsal  surface.  Hence,  in  in- 
flammations termed  whitlows,  the  nail  falls  off,  and  early  inci- 
sion is  the  best  method  of  stopping  the  disease. 

The  subcutaneous  tissue,  quite  different  from  that  of  the  palmar 
surface,  is  merely  a  continuation  of  the  cellular  tissue  of  the  back 
of  the  hand.  Over  the  articulations,  its  processes  unite,  con- 
dense, and  are  frequently  transformed  into  a  kind  of  bursa  mucosa. 
Approaching  the  nail,  they  become  more  dense,  and  blend  with 
the  skin.  The  veins  and  nerves  ramify  between  them.  Dis- 
eases pursue  the  same  course  as  in  the  corresponding  surface  of 
the  hand  and  fore-arm. 

The  aponeurosis  scarcely  exists,  and  is  confounded  with  the 
tendons.  These  tendons  form  very  complicated  bands.  Having 
passed  behind  the  metacarpophalangeal  articulation,  their  bor- 
ders receive  the  tendons  of  the  lumbricales  and  inter-osseous 
muscles,  which  may  thus  become  flexors  of  the  first  phalanx. 
Behind  the  first  phalangeal  articulation,  the  extensor  tendon 
spreads  and  separates  into  two  processes,  united  by  a  thin  mem- 
brane, and  thus  passes  over  the  second  phalanx.  The  two  pro- 
cesses, then  approximating,  again  separate  to  cover  the  last 
articulation,  and  terminate  near  the  nail.  Having  no  sheaths 
the  membrane  uniting  their  margins  attaches  them  very  solidly 
to  the  back  of  the  fingers,  so  much  so  that  they  cannot,  under 
any  circumstances,  slip  to  either  one  side  or  the  other.  Having 
no  synovial  membrane,  they  repose  immediately  upon  those  of 
the  articulation,  whilst  over  the  body  of  the  bone,  very  supple 
and  extensible  cellular  tissue  allows  them  to  act  with  facility. 

The  arteries,  furnished  by  the  transverse  metacarpal,  the  inter^ 
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osseous  branches  of  the  deep  palmar  arch,  and  the  collateral 
branches,  are  all  very  delicate,  and  almost  capillary;  wounds 
therefore,  on  the  back  of  the  ringer  are  incapable  of  producing 
any  alarming  hemorrhage. 

The  veins  are  generally  very  large.  On  the  back  of  the  first 
phalanx,  they,  sometimes,  form  a  kind  of  plexus,  which  may 
always  be  distinguished  through  the  skin.  They  all  empty 
themselves  into  the  salvatella,  or  cephalic  of  the  thumb. 

The  lymphatics. — The  commencements  of  those  of  the  back  of 
the  hand  communicate  with  those  of  the  palmar  surface  of  the 
finger,  and  are  of  but  little  consequence  in  surgery. 

Nerves. — The  posterior  branch  of  the  ulnar  supplies  the  ring 
and  little  finger,  and,  also,  the  ulnar  side  of  the  middle.  The 
radial  nerve  gives  branches  to  the  thumb  and  index  finger,  and 
generally,  also,  sends  a  small  branch  to  the  middle  finger ;  hence 
a  wound  of  the  ulnar  side  of  the  wrist  might  partly  paralyse  the 
three  last  fingers,  whilst  a  similar  wound  on  the  radial  side  would 
only  implicate  the  three  first. 

Skeleton. — The  anterior  surface  of  the  phalanges  being  slightly 
concave,  it  is  always  easy  to  make  a  large  and  sufficiently  thick 
flap  in  amputations.  The  union  between  the  two  first  phalanges 
is,  at  the  most  receding  fissure,  rarely  more  than  half  a  line, 
posterior  or  in  front  of  the  articulation.  As  for  the  posterior 
joint,  we  shall  find  it  by  following  the  direction  of  a  line  slightly 
curved,  having  its  convexity  anterior;  the  extremities  falling 
behind  the  index  and  little  fingers,  about  three  lines  in  front  of 
the  transverse  fissure  of  the  hand. 

Remarks. — The  shortness  of  the  phalanges  and  their  great 
mobility  render  fractures  difficult,  excepting  from  direct  causes. 
With  regard  to  their  luxation,  although  rare,  they  are,  never- 
theless, possible.  They  are  less  frequent  at  the  metacarpopha- 
langeal articulations  in  the  three  middle  fingers  than  in  the 
first  and  last.  Anteriorly,  this  joint  is  solidly  protected  by  the 
anterior  ligament,  flexor  tendons,  and  their  sheaths.  The  flat- 
tened tendons  of  the  extensors  are  all  we  find  posteriorly.  Its 
lateral  portions,  maintained  by  two  strong  ligaments,  are  fortified 
by  the  tendons  of  the  inter-osseus  and  lumbricales.  On  the 
other  hand,  the  heads  of  the  metacarpal  bones  are  so  much  in- 
clined towards  their  palmar  surfaces,  that  the  phalanges  may 
turn  over  them  to  form  right  angles  without  the  articulating 
surfaces  losing  their  natural  relations.  On  the  contrary,  as 
there  are  no  ligaments,  nor  fibrous  sheaths,  but  only  slight 
tendons  on  the  back  of  the  fingers,  and,  as  the  articulating  sur- 
faces, in  extraordinary  extension,  are  all  predisposed  to  disloca- 
cation,  luxation  backwards  occurs  more  frequently.  Although 
this  articulation  is  arthrodial,  its  lateral  displacements  are  rare; 
on  the  one  hand,  because  of  the  strength  of  the  ligaments ; 
on  the  other,  because  the  motions  of  abduction  and  adduction 
are  naturally  very  limited.     Luxation  of  the  little  finger  is 
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common  in  front,  on  account  of  the  short  adductor  and  flexor 
muscles  inserted  into  the  first  phalanx.  At  the  thumb  it  is  still 
easier,  by  reason  of  the  muscles,  which  are  stronger  and  more 
numerous ;  but  this  advantageous  disposition  is  counterbalanced 
by  the  presence  of  sesamoid  bones,  which  considerably  increase 
the  extent  of  the  articular  surface  of  the  first  metacarpal  bone. 
We  must  note,  at  the  same  time,  that  the  supernumerary  bones 
cause  this  articulation  to  come  under  the  head  of  ginglymi. 
When  once  the  displacement  has  occurred,  the  muscles  generally 
present  great  opposition  to  its  reduction.  Boyer,  who  does 
not  appear  to  have  met  with  this  accident,  nevertheless  thinks 
that  it  might  easily  be  reduced,  whilst  he  states  that  he  had 
been  baffled,  as  well  as  Chopart  and  Desault,  in  some  dorsal 
luxations.  I  have  twice  seen  the  first  phalanx  of  the  thumb  pass 
in  front  of  the  first  metacarpal.  In  the  first  example,  the  luxa- 
tion had  occurred  three  days  previously ;  there  was  no  inflam- 
mation. I  endeavoured  to  reduce  it,  but  without  success ; 
MM.  Bougon  and  Roux  equally  failed  in  their  endeavours.  The 
difficulties,  still  greater  in  luxation  backwards,  have  been  atten- 
tively studied  by  surgeons,  and  appear  to  depend  on  causes 
which  anatomy  fully  explains  at  the  present  day.  In  fact,  the 
head  of  the  metacarpal  bone,  passing  over  the  palmar  surface  of 
the  phalanx,  in  some  degree  slits  the  short  flexor  muscle  of 
the  thumb,  and  becomes  implicated  in  it,  as  in  a  button-hole ; 
thus,  the  efforts  for  reduction  are  themselves  obstacles  to  replace- 
ment. If  the  lateral  ligaments  are  unbroken,  they  assume  a  per- 
pendicular direction,  and  thus  prevent  the  approximation  of  the 
surfaces,  because  the  extremity  of  the  phalanx  then  represents  a 
wedge  entering  between  them,  by  its  base.  This  obstacle,  noticed 
by  Hey,  still  more  manifest  in  the  anterior  luxation,  in  conse- 
quence of  the  dimensions  of  the  metacarpus  in  front,  led  M.  Evans 
to  remove  the  two  extremities  of  the  bones,  and  Bell  to  divide 
the  lateral  ligaments  of  the  articulation,  by  means  of  a  cataract 
needle.  But  the  researches  of  M.  Pellot  have  demonstrated, 
that  the  anterior  ligament  is  the  principal  difficulty.  Solidly 
united  to  the  phalanx,  it  separates  from  the  metacarpal  bone. 
When  once  drawn  with  the  fibres  of  the  short  flexor,  which  are 
attached  to  the  back  of  the  bone,  all  efforts  to  draw  the  phalanx 
forwards  tend  to  place  it  between  the  articular  surface,  and  the 
luxation  is  immediately  re-produced.  M.  Pailloux  ascertained, 
that,  instead  of  extending  the  thumb,  we  ought  to  turn  it 
backwards,  so  as  to  force  the  free  border,  or  ruptured  ligament, 
to  the  front  of  the  metacarpal  cartilage,  and  not  to  lower  the 
phalanx  until  later.  The  reduction  must  always  be  difficult. 
M.  Duges  relates  two  cases  wffere  he  met  with  no  obstacle,  and 
I  was  equally  fortunate  in  two  others. 

The  fibrous  elements,  surrounding  the  phalangeal  articula- 
tions, are  similar  to  those  we  have  seen  in  the  preceding ;  but 
the  articulating  surfaces  differ,  inasmuch  as  they  form  a  perfect 
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ginglymus.  Lateral  luxations  are,  consequently,  still  more  diffi- 
cult. In  front  they  meet  with  the  same  obstacles.  The  con- 
dyles of  the  first  phalanx  project  as  strongly  in  this  direc- 
tion, as  the  head  of  the  metacarpal  bone,  and  flexion  of  the 
fingers  may  be  carried  still  farther.  It  is,  therefore,  backwards 
that  luxation  may  especially  occur.  The  contrary  kind  is  most 
frequent  in  the  thumb.  Some  persons  have  the  power  of  pro- 
ducing and  reducing  it  at  will.  Although,  generally,  less  em- 
barrassing than  at  the  metacarpo-phalangeal  articulation,  luxa- 
tions of  these  joints  are  sometimes  extremely  difficult,  particularly 
in  the  thumb.  I  have  seen  three  cases  where  reduction  had 
been  unsuccessfully  attempted,  by  three  different  surgeons. 

Relative  to  amputations,  the  convexity  of  the  phalanges,  in 
most  cases,  prevents  the  formation  of  a  sufficiently  large  or 
thick  dorsal  flap,  even  where  the  substance  of  the  soft  parts 
would  allow  it.  It,  on  the  other  hand,  renders  extirpation  of 
the  first  or  second  phalanx  easy,  without  the  removal  of  the  other. 
This,  in  extirpation  of  the  thumb,  where  the  smallest  portion  of 
the  skeleton  is  of  importance,  is  a  resource  of  which  we  should 
always  avail  ourselves,  especially  as  it  would  not  be  more  difficult 
than  at  the  first  metacarpus. 

The  metacarpo-phalangeal  articulation  being  of  a  different 
class,  the  steps  of  the  operation  are  not  the  same  as  when  we 
amputate  the  first  phalanx.  After  semilunar  incision,  the  con- 
vexity of  which  corresponds  to  the  middle  of  the  commissure  of 
the  fingers,  the  first  eminence  met  with  is  the  head  of  the  pha- 
lanx. The  articulation,  always  exposed  with  facility,  is  situated 
some  lines  beyond.  The  relief,  formed  externally  by  the  heads  of 
the  metacarpal  bones,  points  out  the  place  which  it  occupies, 
and,  should  the  swelling  prevent  its  being  seen,  we  must  re- 
member, that  the  articulation  is  always  eight  or  ten  lines  behind 
the  digital  commissure. 

Remarks. — The  tissues  are  so  disposed  around  the  phalanges, 
that  inflammations  of  the  dorsal  surface  proceed  as  on  the  cor- 
responding region  of  the  wrist,  whilst,  in  front,  they  offer  pecu- 
liar characters.  Beneath  the  epidermis,  retained  by  the  articular 
fissures,  they  here  follow  nearly  the  same  course  over  the  three 
phalanges,  that  is  to  say,  they  cause  considerable  pain,  and  bur- 
row very  far  beneath  the  epidermis,  without  any  manifest  swelling 
resulting  in  the  deep-seated  layers.  Beneath  the  skin,  they  are 
equally  retained,  between  the  articulations,  by  the  adhesion  of 
the  dermis  to  the  anterior  ligaments  ;  but  they  extend  towards 
the  dorsal  surface,  under  the  form  of  erysipelatous  swelling,  in 
consequence  of  the  suppleness  of  the  skin  and  subcutaneous 
tissue  in  this  situation.  Besides  causing  the  dermis  to  ulce- 
rate, from  the  interior  to  the  exterior,  the  pus,  meeting  with 
a  thick  and  hard  epidermis,  spreads  beneath  it,  producing  a 
whitlow,  much  larger  where  the  ulceration  is  situated  beneath. 
Nothing  arresting  them,  those  of  the  fibro-  synovial  sheath  are 
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distinguished  from  the  others  by  their  rapid  extension  to  the 
side  of  the  hand.  However  deep  they  are  in  the  pulp  of  the 
fingers,  inflammations  rarely  lead  to  these  results,  because  the 
tendinous  sheaths  are  not  prolonged  so  far.  Thus,  disarticula- 
tion of  the  last  phalanx,  all  things  considered,  is  infinitely  less 
dangerous  than  that  of  the  second  or  first. 


CHAPTER  THIRTEENTH. 

OF  THE  INFERIOR  EXTREMITIES. 

Supporting  the  weight  of  the  body,  very  distant  from  the 
heart,  the  inferior  extremities  are  on  that  account  more  exposed 
than  the  superior  to  infiltrations  and  swellings,  whether  lym- 
phatic or  sanguineous,  and  to  all  diseases  resulting  from  stagna- 
tion of  the  fluids.  Thus,  they  are  almost  the  exclusive  seat  of 
elephantiasis,  varices,  all  kinds  of  ulcers,  and  chronic  swellings, 
depending  upon  interruption  of  the  circulation.  Receiving  their 
vessels  from  the  pelvis,  they  participate  in  the  greater  part  of  the 
chronic  affections  and  changes  manifested  in  that  cavity :  the 
developement  of  the  uterus,  during  pregnancy,  any  tumour  in 
the  pelvic  excavation,  or  iliac  fossa,  daily  proves  this.  Their 
distance  from  the  heart  causes  the  blood  to  reach  their  ultimate 
arterial  ramification  with  difficulty,  and  is  the  reason  why  they 
are  almost  constantly  the  seat  of  gangrene  in  old  age.  Pressed 
between  the  sole  and  the  trunk,  they  may  deviate,  bend  in  vari- 
ous directions,  and  undergo  all  the  species  of  deformities,  pro- 
duceable  by  mechanical  agents.  Their  length  and  uses  in  loco- 
motion, or  station,  alike  favour  fractures,  &c. 

Their  form,  more  conical  than  cylindrical,  their  muscular,  bony, 
or  tendinous  eminences,  prevent  equal  pressure.  The  hair 
covering  their  surface,  generally  very  abundant  and  long,  forbids, 
even  more  than  in  the  arm,  the  application  of  any  plaster  or 
operation,  without  previously  shaving  the  part.  Joined  to  the 
follicles,  which  are  near  the  root  and  to  the  substance  of  the 
skin,  these  hairs  explain,  to  a  certain  extent,  the  prevalence  of 
erysipelatous,  herpetic,  and  pustulary  affections.  Their  subcu- 
taneous tissue,  forming  everywhere  an  equal  and  supple  layer, 
renders  diffuse  phlegmon  as  easy  as  serious,  and  gives  a  mobility 
to  the  integuments,  which  is  extremely  favourable  to  the  closing 
of  wounds,  after  operations,  &c. 

Here,  particularly,  the  aponeuroses  present  themselves  with  all 
their  sheaths.  The  general  investment  which  they  at  first  form 
for  the  whole  limb,  much  thicker  than  in  the  upper  extremities, 


428 


OF  THE  INFERIOR  EXTREMITIES  : 


explains  why  superficial  inflammations  more  rarely  become  deep- 
seated.  The  secondary  sheaths,  almost  as  numerous  as  the 
muscles,  and  generally  very  manifest,  present  all  the  peculiarities 
common  to  aponeuroses  in  general.  Entirely  confined  to  pro- 
gression and  station,  the  lower  extremities  are  replaced,  artifi- 
cially, with  less  difficulty  than  the  superior.  The  size  and  length 
of  their  principal  arteries  account  for  the  aneurisms  met  with,  and 
the  danger  attending  wounds  in  its  direction.  Their  variable 
dimensions  cause  the  difference  of  height  in  various  individuals. 
Like  the  upper  extremities,  they  are  naturally  divided  into  six 
portions :  first,  the  haunch,  corresponding  to  the  shoulder ; 
secondly,  the  thigh ;  thirdly,  the  knee ;  fourthly,  the  leg ;  fifthly, 
the  tibio-tarsal  articulation  ;  and,  sixthly,  the  foot. 

SECTION  FIRST. 

INGUINAL  REGION. 

The  groin  is  the  only  region  to  be  examined  in  the  first 
division  of  the  pelvic  limb.  Its  limits  are  not  so  determined  that 
all  anatomists  agree  upon  them ;  some  comprehend,  under  this 
title,  the  simple  fissure  separating  the  anterior  portions  of  the 
abdomen  and  thigh.  Others  add  the  iliac  region;  others,  again, 
give  this  name  to  the  triangular  space  circumscribed  by  Pou- 
part's  ligament,  and  the  adductor  longus  and  sartorius  muscles. 
I  should  adopt  this  latter  idea,  were  it  not  then  necessary  to 
make  another  region  for  the  organs  surrounding  the  thyroid 
foramen. 

By  the  inguinal  region,  I  comprehend  all  the  soft  parts 
hiding  the  root  of  the  limb  in  front,  and  that  portion  of  the  ske- 
leton supporting  them. 

Externally,  in  a  thin  and  muscular  man,  we  find,  first,  su- 
periorly, Poupart's  ligament  as  the  superior  limit ;  secondly, 
below,  a  fissure,  proceeding  from  the  anterior  iliac  tubercle,  be- 
neath the  ischium,  to  join  the  sub-ischiatic  or  gluteal  fissure. 
Crural  herniae  manifest  themselves  in  this  fold.  Depending  upon 
the  motions  of  the  thigh  on  the  abdomen,  its  depth  is  considera- 
bly increased  in  flexion  of  the  limb ;  thirdly,  externally,  a  verti- 
cal eminence,  indicating  the  position  of  the  tensor  vagina  femoris 
muscle  ;  fourthly,  a  second  eminence,  obliquely  inwards,  caused 
by  the  sartorius  muscles;  fifthly,  between  these  two  projections, 
a  triangular  depression,  with  its  base  below;  sixthly,  within,  a 
third  eminence,  more  marked  than  the  preceding,  obliquely 
outwards,  and  corresponding  to  the  rectus  and  adductor  longus 
muscles ;  seventhly,  between  the  latter  and  the  sartorius,  a  tri- 
angular excavation,  with  its  base  above,  constituting  the  proper 
inguinal  cavity  y  and  allowing  the  pulsation  of  the  artery  to  be 
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felt  beneath  the  skin.  We  may  say,  without  forced  analogy,  that 
the  inguinal  excavation,  and  muscular  projections  circumscribing 
it,  represent,  pretty  nearly,  the  axilla. 

The  skin,  thick  and  dense  on  the  external  eminences,  is  very 
thin  and  loose  in  the  groin.  The  hair  of  the  pubes  advances  a 
little  upon  it,  and  numerous  sebaceous  follicles  are  met  with  in 
its  substance.  We  may  say  that  these  follicles,  sometimes  giving 
off  a  very  fcetid  secretion,  appear  imbedded  in  the  most  super- 
ficial layers  of  the  subcutaneous  tissue.  In  the  bend  of  the 
groin,  we  should  divide  the  skin  parallel  to  its  direction,  if  we 
would  avoid  irregular  cicatrices. 

The  general  subcutaneous  tissue  presents  here,  as  elsewhere, 
two  distinct  lamellae.  That  nearest  the  skin  encloses  adipose 
cellules ;  the  other,  deeper,  has  a  very  distinct  membranous  ap- 
pearance. They  form  two  planes,  as  in  the  abdomen.  One 
continuous  with  the  general  subcutaneous  fascia;  the  other,  ap- 
pearing to  fix  near  Poupart's  ligament  on  the  pubes,  after  inter- 
lacing with  the  similar  layer  of  the  iliac  region.  Containing  the 
saphena  vein,  and  the  branches  running  to  it,  the  latter,  also, 
encloses  the  superficial  glands  of  the  groin.  Its  union  to  the 
crural  arch  and  below,  causes  hernias  to  be  compressed  during 
extension  of  the  thigh,  rendering  it  necessary  to  flex  the  limb, 
when  we  apply  the  taxis.  Inguinal  tumours,  from  this  cause, 
may  mount  beneath  the  integuments  of  the  abdomen,  as  may, 
also,  infiltrations,  abscesses,  &c. 

Aponeurosis. — Since  the  time  of  Hesselbach,  the  fibrous  layers 
of  the  groin  have  been  the  objects  of  considerable  labour  and 
research,  by  Sir  A.  Cooper,  Hey,  Colles,  Scarpa,  J.  Cloquet, 
A.  Thomson,  Verpillat,  Lebaudy,  &c. 

My  description,  however,  differs  from  theirs  in  some  respects. 
Examined  externally,  this  aponeurosis  passes  over  the  rectus 
femoris,  internal  to  which  a  strong  layer,  coming  from  the 
pelvis,  is  detached,  to  slide  between  it  and  the  psoas  and  iliacus. 
Subsequently  uniting,  posteriorly,  to  the  capsule  of  the  joint, 
it  immediately  splits  to  envelope  the  sartorius.  Internal  to  this 
muscle,  it  adheres  superiorly  to  the  inferior  border  of  Poupart's 
ligament,  to  split  again  shortly.  Of  the  two  lamella?  resulting, 
the  deep  sends  a  thick  process  between  the  psoas  and  pectineus 
muscles,  before  arriving  beneath  the  vessels,  and  investing  the  an- 
terior surface  of  the  adductors,  and,  subsequently,  the  pubic  crest, 
as  far  as  the  bottom  of  the  inguinal  region.  Internally  and  supe- 
riorly it  terminates,  by  coming  in  contact  with  Poupart's  and  Gim- 
bernat's  ligaments.  The  superficial  layer,  which  we  have  left 
near  the  sartorius,  separates  from  the  preceding,  passes  in  front 
of  the  crural  vessels,  and  concurs  by  fixing  itself,  by  its  apex, 
on  the  crest  and  close  to  the  spine  of  the  pubes,  in  the  forma- 
tion of  Gimbernat's  ligament.  It  is  triangular  or  falciform ; 
one  of  its  edges,  the  superior,  is  attached  to  Poupart's  ligament; 
another,  the  external)  is  its  commencement.    The  third  repre- 
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sents  a  kind  of  arch,  and  circumscribes  the  superior  and  external 
portion  of  the  crural  opening. 

The  crural  canal, — The  inguinal  opening  of  the  crural  canal,  at 
its  internal  and  inferior  portion,  more  resembles  a  gutter  of  oval 
form,  its  larger  extremity  outwards  and  downwards,  and  its  apex 
at  the  external  pillar  of  the  ring  of  the  external  oblique. 

This  opening  curves  in  a  semicircle,  from  the  side  of  the 
pubes,  outwards  and  downwards,  immediately  extending  from 
without,  inwards  and  upwards,  as  if  its  termination  would  glide 
under  its  point  of  origin,  making  a  spiral  turn ;  its  axis  falling 
obliquely,  from  within  outwards,  on  the  antero-posterior  axis  of 
the  thigh.  Being  filled  or  closed  by  lamellae,  a  kind  of  rarifi- 
cation  of  the  fascia  lata,  many  persons  have  considered  that  it 
does  not  in  reality  exist ;  but,  taking  the  saphena  for  a  guide, 
we  shall  always  find  it,  provided  we  remove  the  reticulated, 
cribriform  membrane  concealing  it. 

The  posterior  wall  of  the  crural  canal  is  formed  by  the  deep 
layer  of  the  fascia  lata.  Its  external  side  is  two  inches  and  a  half 
long,  oblique  from  above  downwards,  and  inwards,  and  formed 
by  the  separation  of  the  two  layers  of  the  fascia  lata.  Its  in- 
ternal side  only  extends  from  the  pectineal  crest,  or  Gimbernat's 
ligament,  to  beneath  Poupart's  ligament.  The  opening  in  the 
superficial  layer  of  the  aponeurosis  replaces  it  in  this  direction. 
Its  inferior  orifice,  leaving  a  portion  of  the  vein  visible,  encloses 
deep  lymphatic  glands  and  cellular  tissue,  uniting  the  subcu- 
taneous to  the  sub-peritoneal  fascia. 

This  canal,  a  true  continuation  of  the  iliac  fossa,  divested  of 
viscera,  peritoneum,  and  of  the  fascia  propria  filling  it,  enters 
beneath  the  internal  portion  of  the  femoral  arch,  and  proceeds 
to  the  thigh,  forming  a  duct,  the  anterior  wall  of  which  is 
wanting,  where  it  receives  the  saphena  vein,  and  which  termi- 
nates by  becoming  continuous  with  the  sheath  of  the  sartorius 
muscle. 

Hence,  we  may  easily  understand,  how  matter,  effused  in  the 
abdomen,  between  the  peritoneum  and  aponeurosis,  may  be 
transported  to  the  groin,  producing  infiltration  of  the  limb,  or 
giving  rise  to  abscesses  by  congestion,  likely  to  be  mistaken  for 
herniae  or  other  tumours.  The  matter,  also,  instead  of  accumu- 
lating beneath  the  skin,  may  continue  to  descend,  following  the 
sheath  of  the  sartorius  to  the  bottom  of  the  thigh. 

The  space  existing  between  the  superior  iliac  spine  and  that  of 
the  pubes  being  larger  in  woman  than  man,  femoral  hernia  is  more 
frequent  in  the  former  than  the  latter,  which  is  further  aug- 
mented by  another  anatomical  reason ;  namely,  because  the 
inguinal,  very  narrow  in  females,  has  no  scrotum  prolonging 
it  to  the  exterior.  The  viscera  cannot  escape  there,  as  in  man, 
but  extending,  on  the  contrary,  into  the  crural  fossette  of  the 
region,  they  escape  more  easily  through  the  femoral  canal. 

Nevertheless,  the  pelvis,  in  childhood,  differs  so  little  in  size 
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in  both  sexes,  that  inguinal  and  crural  hernias  are  as  common 
in  one  as  the  other,  up  to  the  age  of  ten.  It  is  only  after 
puberty  that  the  difference  is  observable. 

Entering  the  crural  canal,  the  viscera  descend  almost  perpen- 
dicularly ;  but  their  exit  being  from  behind  forwards,  and 
inwards,  it  is  necessary  to  compress  them  from  before  backwards, 
following  the  axis  of  the  aponeurotic  opening,  in  order  to  push 
them,  subsequently,  upwards.  When  they  mount  into  the  bend 
of  the  groin,  between  the  superficial  fold  of  fascia  lata  and  sub- 
cutaneous fascia,  instead  of  continuing  their  descent,  the  hernial 
sac,  with  the  part  which  it  encloses,  curves  at  a  more  or  less  acute 
angle.  Therefore,  if  pressure  be  exercised  in  the  same  manner, 
the  tumour,  far  from  re-entering,  will  flatten,  and  to  reduce  it 
we  must  push  it  from  above  downwards,  and  from  without  in- 
wards, until  we  have  brought  it  opposite  the  external  opening 
of  the  canal.  The  walls  of  the  canal  being  all  aponeurotic, 
and,  consequently,  but  slightly  extensible,  the  viscera  form  a 
globular,  hard  tumour,  strongly  sustained  by  the  fascia  lata,  pos- 
teriorly, and  the  fascia  superficialis  in  front. 

The  portion  of  the  latter  fascia,  closing  the  crural  opening  by 
means  of  various  bands,  sometimes  divides  the  tumour  into 
distinct  lobules. 

The  frequency  of  constriction  in  crural  hernias  arises  from  the 
dense  structure  of  the  tissues,  traversed  or  separated  by  the 
organs,  and  also  from  the  acute  angle  which  these  latter  are 
obliged  to  make  in  escaping.  This  constriction  may  occur  at 
the  femoral  opening  of  the  canal,  at  its  abdominal  ring,  or  at  the 
neck  of  the  sac.  If,  as  I  consider,  the  first  is  the  most  common,  it 
will  be  quite  sufficient  to  cut  upwards  and  outwards,  on  some  point 
of  the  concave  border  of  the  falciform  process  of  the  aponeu- 
rosis, to  relieve  it,  without  entering  the  abdomen.  The  incision 
of  the  external  ring  almost  always  allows  of  the  reduction  of 
the  parts,  not  only  when  it  is  itself  the  cause  of  constriction, 
but  also  when  that  occurs  much  higher  up.  This  arises  from 
the  semilunar  border  of  Gimbernat's  ligament,  instead  of  being 
sharp  and  finishing  abruptly,  inclining  downwards  towards  the 
thigh,  becoming  uninterruptedly  continuous  with  the  two  portions 
of  fascia  lata,  forming  a  gutter,  which  constitutes  the  internal 
third  of  the  canal.  Hence,  an  incision,  upwards  and  outwards, 
suffices  in  the  majority  of  instances.  My  experience  has  led 
me  to  consider,  that  this  method  renders  the  operation  much 
less  dangerous. 

When  the  constriction  occurs  at  the  upper  ring,  it  is  rarely 
caused  but  by  the  semilunar  border  of  Gimbernat's  ligament, 
unless  it  be  produced  by  the  inferior  border  of  the  crural  arch 
itself.  Pott  remarks  that  the  depth  of  the  parts  would  then 
render  the  incision  delicate  and  very  dangerous,  especially  in 
man.  In  some  directions  we  can  scarcely  avoid  injuring  some 
important  organ.    If  upwards  and  outwards,  as  recommended 
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by  Sharp  and  Dupuytren,  the  instrument  is  directed  immedi- 
ately towards  the  epigastric  artery ;  directly  upwards,  as  was 
practised  before  the  time  of  Arnaud,  or  rather  upwards  and 
inwards,  towards  the  umbilicus,  as  advised  by  Heister  and 
Desault,  when  the  tumour  is  near  the  pubes,  we  run  the  risk 
of  dividing  the  pubic  branch  of  the  epigastric  artery  in  both 
sexes,  and  in  man  the  spermatic  artery  and  vas  deferens. 
Founded  on  the  facts  reported  by  Arnaud,  and  experiments  at 
the  Hotel  Dieu,  Scarpa  considered  that  we  could  not  cut  more 
than  two  lines  into  the  inferior  border  of  Poupart's  ligament, 
without  injuring  the  spermatic  vessels;  but  these  fears  are 
evidently  exaggerated.  Upon  most  dead  bodies  we  may  cut 
from  three  to  four  lines  without  touching  the  cord,  and  the 
softness  of  that  organ  allows  it  to  yield  and  roll  away  from  the 
knife,  in  some  degree  preventing  its  division ;  besides  which,  it 
may  be  drawn  inwards  and  upwards,  out  of  the  way.  Let  us 
observe,  however,  that  in  following  this  direction,  if  the  epigas- 
tric artery  be  within,  we  should  almost  inevitably  divide  it, 
inasmuch  as,  being  drawn  towards  the  median  line  by  the  dis- 
placed parts,  its  curvature  would  thus  be  considerably  augmented. 
The  neck  of  the  sac  being  embraced  internally  by  the  margin 
of  Gimbernat's  ligament,  we  should  naturally  cut  in  that  direc- 
tion. Mauchart,  in  1748,  recommended  the  incision  to  be  made 
parallel  to  the  direction  of  the  horizontal  portion  of  the  pubes, 
but  only  to  avoid  the  epigastric  artery.  Richter  advised  the 
same,  and  Hey  practised  it.  But  Gimbernat  is  the  first  who 
pointed  out,  that,  by  cutting  along  the  body  of  the  pubes,  we 
might  divide  the  triangular  fold  of  Poupart's  ligament,  to  the 
extent  of  four,  five,  or  six  lines,  without  endangering  either 
cord  or  artery.  However,  the  pubic  branch  of  the  epigastric 
would  most  frequently  be  wounded  if  we  were  obliged  to  prolong 
the  incision  beyond  the  above  extent.  By  cutting  obliquely 
downwards,  separating,  as  it  were,  Gimbernat's  ligament  from 
the  external  pillar  of  the  inguinal  ring,  we  almost  constantly 
avoid  it. 

This  method,  recently  modified  by  Verpillat,  who  advises 
the  incision  to  be  carried  directly  backwards  upon  the  pelvic 
process,  has  nothing  against  it,  further  than  the  inability  of 
always  reaching  the  most  constricted  portion  of  the  ring ;  but 
this  inconvenience  is  very  slight,  as  we  can  generally  cut  to 
five  lines ;  and,  moreover,  in  crural  herniae,  better  than  in 
inguinal,  it  is  just  possible  to  divide  in  all  directions,  and  to 
adopt  the  multiplied  incisions  of  Vidal.  In  the  female,  unless 
from  anomaly,  at  least,  when  the  epigastric  artery  does  not  run 
horizontally  to  the  rectus  muscle,  in  the  direction  of  the  crural 
arch,  as  M.  Verpillat  relates,  in  cutting  upwards,  the  small 
transverse  artery  of  the  pubes  is  the  only  organ  of  importance 
which  can  be  wounded,  the  inguinal  ring  only  containing  the 
round  ligament,  in  place  of  the  spermatic  cord. 
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In  exposing  the  viscera  we  must  not  expect  to  meet  with  the 
same  tissues  as  in  inguinal  hernia.  Placed,  from  any  cause,  in 
the  lesser  iliac  or  crural  fossette,  they  push  before  them  the  peri- 
toneum, which,  in  its  turn,  becomes  enclosed  in  fascia  propria. 
This  latter,  derived  from  the  cellular  tissue  filling  the  canal, 
is  thicker  in  the  centre  than  where  the  intestine  enters.  The 
fibro-cellular  tissue,  covering  the  external  opening,  next  unites 
to  the  fascia  propria,  unless  the  hernia  escapes  through  one  of 
the  openings  by  which  this  membrane  is  perforated.  Up  to  this 
point  the  parts  have  proceeded  parallel  to  the  axis  of  the  body, 
but  now  they  follow  the  direction  of  the  axis  of  the  external 
crural  ring,  leaving  the  femoral  vessels  and  saphena  vein  exter- 
nal. The  superficial  fascia  is  then  applied  upon  the  preceding 
double  envelope,  and  the  integuments  cover  the  whole,  in  ad- 
dition to  the  glands,  which  also  surround  the  hernia,  and  which 
we  will  describe  hereafter. 

In  a  preparation  shown  to  me  by  M.  Langier,  Gimbernat's 
ligament,  larger  and  stronger  externally  than  usual,  was  so 
thin  and  weak  near  the  pubes  that  the  hernia  had  traversed  it, 
instead  of  passing  through  the  crural  ring.  The  incision  in 
this  case  should  be  made  on  the  fibrous  circle,  as  on  the  ring  of 
the  external  oblique,  and  not  on  the  falciform  border  of  the 
aponeurosis.  The  saphena,  always  pushed  backwards  and  down- 
wards, need  cause  no  apprehension.  However,  by  making  a 
crucial  incision,  like  Dupuytren,  it  might  possibly  be  wounded 
in  terminating  the  vertical  incision.  Thus,  instead  of  six  invest- 
ing membranes,  as  in  scrotal  hernia,  we  have  here,  in  reality, 
but  four;  the  skin,  subcutaneous  fascia,  subperitoneal  fascia, 
ancl  the  sac;  and  neither  fascia  of  the  cord,  cremaster,  nor  fibrous 
membrane  of  the  ring.  The  peritoneum  sending  no  prolonga- 
tion beneath  the  crural  arch  in  the  natural  condition,  this  species 
of  hernia  cannot  be  congenital. 

The  groin  contains  numerous  muscles.  The  sartorius  having 
a  complete  sheath,  pus  formed  in  it  would  spread  in  its  fibrous 
canal,  and  might  extend  to  the  bottom  of  the  thigh  without 
flowing  into  the  surrounding  tissues.  Its  weakness  here  favours 
its  rupture  in  violent  exertion ;  such,  for  instance,  as  preventing 
the  pelvis  falling  backwards,  when  the  feet  suddenly  slip  for- 
wards. 

The  gracilis,  or  rectus  internus,  oblique  from  within  outwards, 
is  provided,  like  the  preceding,  with  an  aponeurotic  sheath, 
which  presents  more  resistance  to  pus,  &c.  anteriorly  than 
posteriorly. 

The  adductors  are  so  disposed,  that  the  first,  or  longus,  attached, 
external,  to  the  gracilis,  a  little  above  the  subpubic  foramen,  pro- 
ceeds, spreading  towards  the  posterior  border  of  the  femur. 
The  second,  or  brevis,  also  attached  to  the  pubes,  but  beneath 
the  preceding,  equally  internal  to  the  obturator  foramen,  is  at 
first  concealed  by  the  pectineus,  and  terminates  on  the  same 
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plane  as  the  other  two,  before  it  is  inserted  beneath  the  lesser 
trochanter.  The  third,  or  magnus,  arising  from  the  whole  of  the 
external  lip  of  the  ischium,  and  also  the  commencement  of  its 
ramus,  passes  behind  the  two  former  to  be  inserted  into  the  linea 
aspera  and  border  of  the  great  trochanter.  Its  fibres  diverge 
as  they  leave  the  ischium,  so  that  the  superior  are  transverse, 
whilst  those  succeeding  become  more  and  more  oblique  as  they 
descend.  Between  the  quadratus  and  the  third  adductor,  there 
is  a  cellular  space,  conducting  from  the  gluteal  into  the  inguinal 
region,  where  pus,  arriving  from  the  ischiatic  notch,  may  con- 
sequently form  abscess  by  congestion. 

The  pectineus,  almost  entirely  in  the  region  of  the  groin,  forms 
the  plane  of  the  crural  canal.  Arising  from  the  crest  of  the 
pubes,  covered  by  the  deep  process  of  the  fascia  lata,  it  constitutes, 
posteriorly,  the  anterior  wall  of  the  sub-obturator  cellular  exca- 
vation ;  consequently  hiding  the  anterior  portion  of  the  external 
obturator,  the  vessels  and  nerves  which  leave  the  pelvis  by  the 
thyroid  canal,  as  well  as  the  viscera,  when  they  escape  through 
this  opening. 

The  obturator  externus,  the  deepest  of  the  muscles  of  the  groin, 
filling  all  the  obturator  fossa,  is  attached  to  the  thyroid  mem- 
brane, and  crosses  the  sub-cotyloid  fissure  of  the  ischium  to  be 
inserted  in  the  digital  fossa  of  the  femur.  Turning  the  foot 
outwards,  it  continually  tends  to  approximate  the  trochanter  to 
the  ischium,  in  fractures  of  the  neck  of  the  femur.  It  lies  on  the 
adductor  magnus,  covered  by  the  pectineus.  The  vessels  and  nerves 
pass  over  its  anterior  border,  and  thyroid  hernise  form  in  front. 

We  found  the  commencement  of  the  subpubic  canal  in  the 
pelvic  cavity;  we  here  find  its  external  opening.  It  differs 
from  the  internal  in  having  the  upper  border  of  the  muscle  un- 
enveloped  by  aponeurotic  expansion,  or  fibrous  membrane,  and, 
therefore,  easily  depressed. 

The  intestine,  entering  here,  penetrates  very  easily  into  the 
sub-obturator  excavation.  The  neck  of  the  sac  is  surrounded  by 
the  subpubian  gutter  in  front,  and,  externally,  by  the  border  of 
the  obturator  muscles,  and  the  arch  of  the  thyroid  membrane 
below,  and  internally.  In  the  latter  situation  we  meet  with  the 
vessels  ;  at  least,  such  was  their  position  in  the  subject  examined 
by  Sir  A.  Cooper.  However,  they  may  also  be  found  externally, 
and  even  in  front,  although  more  rarely,  as  they  partly  traverse 
the  external  obturator  muscle.  On  leaving  the  canal,  which  is 
oblique  from  behind  forwards  and  inwards,  the  organs  are  en- 
veloped, first,  by  the  peritoneal  sac ;  secondly,  by  the  cellular 
tissue  of  the  sub-obturator  excavation,  spread  over  the  fascia 
propria,  with  which  it  blends ;  thirdly,  anteriorly,  by  the  adduc- 
tor brevis  and  pectineus  muscles ;  fourthly,  internally,  by  the 
adductor  longus  and  gracilis,  and,  posteriorly,  by  the  adductor 
magnus.  Their  deep  situation  most  commonly  prevents  their 
projecting  outwards,  or,  rather,  their  swelling  is  so  deep-seated, 
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that  they  may  easily  be  mistaken  for  abscess.  Subjects  have 
been  met  with  in  whom  the  thyroid  hernia  was  sufficiently  large 
to  produce  a  considerable  eminence  in  the  groin.  Such  was 
the  first  fact  mentioned  by  Garengeot,  and  that  by  Dupuytren. 
However  this  may  be,  it  is  rarely  constricted,  which  is  more 
astonishing,  as  the  posterior  opening  is  not  at  all  extensible,  and 
the  more  fortunate,  as  the  operation  would  be  extremely  difficult 
and  dangerous,  and,  according  to  Malaval,  has  only  been  per- 
formed by  Armand. 

The  rectus  femoris  presents  nothing  remarkable  here.  We 
must,  however,  observe,  that,  by  means  of  its  reflected  tendon  it 
unites  the  aponeurosis  of  the  thigh  to  the  capsule  of  the  hip  joint. 
Identified,  as  it  were,  with  this  capsule,  it  becomes  a  principal 
agent  in  opposing  luxation  of  the  head  of  the  femur,  upwards 
and  outwards.  It  is  analogous  to  the  long  portion  of  the  triceps, 
beneath  the  glenoid  cavity.  The  triceps,  enveloping  the  femur 
from  the  base  of  its  neck  and  great  trochanter,  presents  no  sur- 
gical interest  in  the  groin.  The  psoas  and  iliactis,  united,  on 
the  contrary,  require  particular  attention,  from  their  relations  to 
the  aponeurosis,  crural  arch,  and  articulation. 

The  iliac  canal. — The  sheath  enclosing  the  two  extremities, 
being  a  continuation  of  the  iliac  fossa,  occasions  the  variation 
of  depth  in  abscesses  from  congestion,  in  the  upper  part  of 
the  thigh,  in  different  individuals.  When  the  matter  has  been 
transported  to  the  groin,  through  the  intervention  of  the  fascia 
propria,  across  the  crural  canal,  the  abscess  will  be  subcutaneous  ; 
whilst,  when  it  infiltrates  beneath  the  iliac  fascia,  it  remains 
under  the  deep  portion  of  the  aponeurosis.  Gradually  distend- 
ing this  layer,  it  pushes  the  vessels  forwards  and  inwards,  forms 
a  more  or  less  marked  projection  at  the  anterior  and  internal 
portion  of  the  thigh,  and  generally  leaves  the  fold  of  the  groin 
free.  Piercing  the  septum,  prolonging  the  iliac  and  psoas 
muscles  from  the  pectineus,  or  that  which  is  placed  between  the 
first  of  these  muscles  and  the  rectus  femoris,  pus  may  equally 
extend  into  the  sub-thyroid  excavation,  pass  between  the  abduc- 
tors, particularly  above  the  first,  forming  a  tumour  under  the 
ischium ;  whilst,  externally,  it  sometimes  escapes  between  the 
gluteal  muscles,  triceps,  and  fascia  lata,  to  project  beneath  the 
great  trochanter.  Hence,  we  perceive  how  the  fluid  of  these 
collections  may  traverse  the  whole  of  the  thigh;  how  it  is 
possible  to  explain  the  successive  appearance  of  a  number  of 
deposits,  by  congestion,  in  the  different  parts  of  the  limb,  as 
well  as  the  sacculated  form  which  they  frequently  present ;  how 
we  may  ascertain,  by  their  deep  or  superficial  situation,  whether 
they  arise  from  alteration  of  the  bones  of  the  spine,  or  from 
psoitis,  or  whether  they  are  simply  the  result  of  inflammation 
of  the  subperitoneal  cellular  tissue. 

From  the  pelvis  the  pus  may  arrive  at  the  groin,  across  the 
obturator  foramen,  by  the  crural  arch,  and  even  across  the  per- 
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forated  cotyloid  cavity,  and  reciprocally,  as  I  saw  in  a  young 
man,  who  died  at  La  Pi  tie,  in  1831,  and  another,  in  1824.  I 
saw  one  in  1832,  where  the  abscess,  forming  under  the  aponeu- 
roses behind  the  cotyloid  cavity,  and  in  the  iliac  fossa,  passed 
through  the  inguinal  and  crural  canals  and  thyroid  foramen, 
then  slid  between  the  pectineus  and  adductor  muscles,  to  encircle 
the  neck  of  the  femur,  and  point  on  the  superior  external  third 
of  the  thigh.  In  a  fourth  the  matter,  rising  in  the  cotyloid 
cavity,  pursued  the  same  direction,  mounting  to  the  posterior  border 
of  the  tensor  vaginae  femoris  muscle.  We  thus  see  the  importance 
of  knowledge  of  the  cellular  tracts  in  diagnoses  of  purulent  col- 
lections of  the  superior  fourth  of  the  thigh. 

It  is  worthy  of  remark,  that  the  bursa  mucosa,  existing  between 
the  capsule  of  the  joint,  the  body  of  the  pubes,  and  the  iliac 
tendon,  although  one  of  the  largest,  and  the  one  most  frequently 
drawn  upon  by  the  muscles,  has  been,  as  it  were,  forgotten  by 
pathologists.  I  have  here  observed  collections  of  serum,  sangui- 
neous masses,  and  fibrous  concretions,  as  in  front  of  the  knee.  Fre- 
quently communicating  by  a  large  opening,  either  accidental  or 
natural,  with  the  hip  joint,  it  there  transmits  its  own  affections, 
or  others  derived  from  the  vertebral  column  and  pelvis,  and 
may,  in  its  turn,  receive  diseases,  and  convey  them  to  the  abdo- 
men and  iliac  fossa ;  and  we  not  unfrequently  find  the  hip-joint 
diseased  at  the  same  time  as  the  vertebrae,  in  consequence  of 
abscess  from  congestion. 

Thus  reflected  over  the  front  of  the  joints,  the  psoas  and 
iliacus  united  support  this  bursa  very  solidly.  Admirably  dis- 
posed to  flex  the  thigh  upon  the  pelvis,  at  the  same  time  rota- 
ting it  outwards,  and,  reciprocally,  the  spine  or  pelvis  upon  the 
limb,  they  aid,  rather  than  prevent,  luxation  forwards. 

Arteries. — The  femoral,  nearer  the  sartorius  muscle  than  those 
bounding  the  inguinal  canal  internally,  oblique  from  above 
downwards,  and  inwards,  rather  nearer  the  iliac  spine  than  that 
of  the  pubes,  in  its  passage  under  the  crural  arch,  is  placed  in 
the  substance  of  the  deep  layer  of  the  aponeurosis.  Posteriorly 
it  reposes  upon  the  pectineus  muscle  and  body  of  the  pubes,  in 
front  of  the  iliac  and  psoas  muscles,  the  head  of  the  femur,  and 
the  anterior  surface  of  the  two  first  adductors,  from  which  it  is 
separated  only  by  aponeurosis.  Externally  the  same  fibrous 
layer  alone  separates  it,  superiorly,  from  the  internal  surface  of 
the  iliacus  and  psoas  muscles,  and,  below,  from  the  triceps  and 
body  of  the  femur.  Internally,  it  is  everywhere  contiguous  to 
the  vein,  which,  by  degrees,  winds  behind  it. 

To  obliterate  it  we  must  necessarily  compress  it  upon  the 
pubes,  the  head  of  the  femur,  or  against  that  bone,  between  the 
triceps  and  the  attachment  of  the  adductors.  The  first  situation 
affords  a  very  solid  point;  but  as  its  surface  is  slightly  inclined 
forwards,  pressure  must  be  obliquely  backwards.  Rather  below, 
that  is,  on  the  head  of  the  femur,  compression  is  much  more  dif- 
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ficult,  unless  the  thigh  is  extended.  Rounded  bodies  succeed 
here  better  than  in  the  preceding  point,  as  the  artery,  being 
placed  rather  in  front  of  the  fissure  separating  the  pectineus 
from  the  iliacus  and  psoas,  than  on  these  muscles  themselves,  is 
less  likely  to  roll  from  under  the  instrument,  which  would  easily 
penetrate  the  cavity.  Compression  against  the  femur  is  only 
practicable  in  thin  persons,  or  where  the  muscles  are  slightly 
developed.  We  must  then  apply  the  four  fingers  in  the  bottom 
of  the  inguinal  cavity,  and  the  thumb  external  to  the  limb,  so 
that  the  artery  may  be  compressed  from  within  outwards,  and 
from  before  backwards,  at  the  bottom  of  the  fissure  separating 
the  internal  portion  of  the  triceps  from  the  psoas  and  iliacus, 
and  pectineus  muscles.  Since  the  publication  of  Scarpa's  works, 
this  region  has  been  selected  for  the  application  of  the  ligature, 
as  the  artery  is  here  so  superficial  that  its  pulsation  may  be  felt 
through  the  skin. 

In  fact,  nothing  is  more  simple  when  there  is  neither  swell- 
ing nor  infiltration,  and,  by  incising  on  the  internal  border  of 
the  sartorius,  which  rather  covers  the  vessels  below,  we  are  sure 
to  arrive  at  it.  If  the  great  saphena  vein  is  there  we  cannot 
mistake  it,  when  we  recollect  that  it  is  always  subcutaneous. 
The  femoral  vein,  being  to  the  inner  side  of  the  artery,  must  be 
carefully  separated  from  it,  and  the  thread  passed  from  within 
outwards.  An  observation,  communicated  to  me  by  M.  Huguier, 
proves,  however,  that  the  femoral  artery  may  sometimes  be  in- 
ternal, instead  of  external.  It  rarely  offers  any  anomalies,  but 
occasionally  divides  near  its  origin,  like  the  humeral,  into  two 
branches  of  nearly  equal  size.  Gooch  says  that  he  has  met  with 
this  two  or  three  times.  Heister  thought  that  those  individuals 
who  recovered  after  ligature  of  the  crural  artery  in  the  upper 
part  of  the  thigh,  owed  their  cure  to  this  peculiarity.  I  once 
met  with  this  anomaly,  which  has  also  been  observed  by  Bell, 
James,  Houston,  &c. 

The  division  occurring  in  the  anterior  of  the  pelvis,  as  in 
James's  case,  generally  arises  from  an  excessive  developement 
of  the  profunda,  which  descends  lower  and  arises  higher 
than  ordinary,  as  in  a  case  under  my  observation.  At  other 
times  the  two  trunks,  separated  in  the  groin,  unite  before 
they  arrive  at  the  poplitial  cavity.  This  was  the  case  in  Bell's 
patient. 

When  the  femoral  is  replaced  by  the  descending  branch  of 
the  ischiatic,  enormously  developed,  as  remarked  in  a  pre- 
paration of  M.  Manec's,  there  are  only  very  small  arteries 
in  the  groin,  and  wounds  or  operations  would  be  much  less 
dangerous. 

The  profunda,  maintaining  the  circulation  in  the  limb  when 
the  ligature  of  the  preceding  is  applied  beneath  it,  is  generally 
given  off*  at  about  two  inches  from  Poupart's  ligament,  some- 
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times  rather  higher,  at  others  rather  lower.  Immediately 
after  its  origin,  it  pierces  the  deep  aponeurosis,  approaches  the 
femur,  and  winds  in  the  cellular  tissue  in  front  of  the  psoas 
and  iliacus ;  subsequently  lying  on  the  internal  side  of  the  artery 
whence  it  arose,  entering  the  femoral  region,  but  always  more 
deeply. 

The  internal  circumflex,  sometimes  arising  from  the  trunk  of 
the  femoral,  but  more  frequently  from  the  profunda,  passes 
backwards  and  inwards,  winds  round  the  neck  of  the  femur 
above  the  lesser  trochanter,  between  the  external  obturator  and 
common  tendon  of  the  psoas  and  iliacus  muscles,  runs  between 
the  adductor  magnus  and  quadratus  femoris,  and  is  lost  in  the 
muscles  inserted  into  the  digital  fossa  of  the  great  trochanter. 
Among  the  numerous  branches  which  it  gives  off  in  this  course, 
there  is  not  one  of  sufficient  size  to  produce  any  great  hemor- 
rhage. It  is  so  disposed,  that  its  trunk  may  be  lacerated,  in 
fractures  of  the  neck  or  luxations  of  the  femur.  Whether  it 
comes  from  the  epigastric,  as  I  have  seen,  or  whether,  on  the 
contrary,  it  furnishes  that  vessel,  as  observed  by  Michelet,  or 
whether  it  arises  from  the  profunda  itself,  as  in  Green's  case, 
there  would  be  less  danger  than  might  at  first  be  imagined  in 
the  operation  for  strangulated  hernia.  Although,  in  the  two 
cases,  it  would  run  round  a  portion  of  the  crural  canal,  the 
depth  of  its  origin  or  its  destination  would,  in  some  measure, 
cause  the  viscera  to  pass  in  front.  It  would  scarcely,  however, 
have  been  avoided  in  M.  Michelet's  patient,  had  the  knife  been 
directed  inwards.  M.  Huguier,  who  has  twice  seen  the  epigas- 
tric arise  from  the  femoral,  at  an  inch  below  Poupart's  liga- 
ment, has  also  told  me,  that,  in  entering  the  abdomen,  it  ran 
along  the  anterior  wall  of  the  crural  canal. 

The  external  circumflex  often  arises  from  a  common  trunk 
with  the  preceding,  frequently,  also,  from  the  profunda,  and 
sometimes  from  the  femoral.  Very  large,  it  passes  immediately 
outwards,  between  the  triceps  and  rectus  femoris  muscles.  An 
instrument  carried  perpendicularly  in  the  bend  of  the  groin, 
external  to  the  femoral  vessels,  might,  therefore,  fall  upon  it  or 
its  principal  branches,  and  produce  serious  hemorrhage. 

The  superficial  epigastric,  separating  from  the  femoral,  at 
some  lines  beneath  Poupart's  ligament,  immediately  traversing 
the  superficial  layer  of  the  aponeurosis,  to  distribute  itself  to 
the  inguinal  glands  and  ascend  to  the  abdomen,  is  exposed  to 
injury  in  the  operation  for  crural  hernia,  and  ligature  of  the 
femoral  artery,  at  the  upper  part  of  the  thigh.  Being  mostly 
very  small,  we  are  rarely  obliged  to  apply  a  ligature. 

The  external  pudics  generally  emerge  through  the  oval  open- 
ing in  the  fascia  lata.  One  passes  in  front  of  the  saphena  to 
proceed  to  the  scrotum,  whilst  the  other,  gliding  below,  is 
applied  on  the  fibrous  envelope  of  the  limb,  running  towards 
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the  same  parts.  The  first  alone  would  be  injured  in  the  ope- 
ration for  crural  hernia,  and  both  might  be  avoided  in  tying 
the  femoral  artery,  unless  we  cut  too  far  from  the  sartorius 
muscle. 

The  superficial  muscular  arises  generally  from  the  external 
circumflex,  but  sometimes  from  the  femoral,  to  pass  imme- 
diately between  the  rectus  and  sartorius  muscles;  where  it 
must  be  sought  after  amputation. 

The  obturator  belongs  to  the  inguinal  region,  although  arising 
from  the  internal  iliac;  traversing  the  thyroid  canal,  it  furnishes 
unimportant  branches.  One  penetrates  the  hip  joint,  supplying 
the  cellular  tissue,  and  ligamentum  teres.  Its  two  principal 
branches  and  their  ramifications  enter  the  muscles  of  the  inner 
portion  of  the  thigh.  The  posterior  anastomoses  with  the  cir- 
cumflex, ischiatic,  &c,  whilst  the  anterior,  which  is  the  largest, 
sends  several  branches  in  front  across  the  intervals  of  the 
adductor  longus  and  pectineus  muscles.  It  is  also  very  inti- 
mately applied  on  the  inner  side  of  obturator  hernia. 

Veins. — The  adherence  of  the  veins  to  their  accompanying 
arteries  and  the  number  of  their  valves  render  it  difficult  to 
separate  them  during  operations,  and  prevent  their  being  so 
liable  as  others  to  hemorrhage  from  reflux. 

The  femoral^  applied  against  the  inner  side  of  the  artery,  and 
a  little  behind,  is  supplied  with  valves.  Its  size  augments  as  it 
ascends ;  especially,  above  the  inguinal  opening  in  the  aponeu- 
rosis, from  the  arrival  of  the  saphena  and  deep  femoral  branches. 
Enveloped  in  the  same  sheath  as  the  artery,  it  may  be  com- 
pressed in  the  crural  canal  by  hernia;  hence  the  infiltration 
of  the  limb  produced  in  some  individuals  by  these  tumours. 
Aneurisms  also  produce  the  same  effect,  by  the  same  mechanism. 
Its  volume  renders  hemorrhage  so  severe,  and  ligature  so  dan- 
gerous, that  it  might  be  better  to  imitate  M.  Gensoul,  and 
apply  the  thread  upon  the  artery. 

The  saphena,  placed  in  the  deep  layer  of  the  subcutaneous 
fascia,  mourits,  obliquely  outwards,  towards  the  opening  in  the 
fascia  lata,  where  it  plunges  into  the  crural,  receiving  the  cuta- 
neous branches  of  the  abdomen,  and  frequently  the  external 
pudic.  Fortified,  externally,  by  the  cellular  membrane  closing 
the  inguinal  opening  of  the  fascia  lata,  its  walls  are,  conse- 
quently, weaker  and  less  resistant  at  its  entrance  into  the 
femoral,  than  elsewhere.  Thus  it  frequently  dilates  here,  and 
may  be  mistaken  for  crural  hernia,  as  observed  by  J.  L.  Petit, 
in  a  case  where  the  practitioner  had  applied  a  truss,  or  for 
aneurism,  in  consequence  of  the  pulsation  derived  from  the 
artery.  As  to  the  cutaneous  and  pudic  veins,  they  are  of  no 
practical  importance.  It  must  be  observed,  that  tumours  of  the 
groin  quickly  determine  its  swelling  and  dilatation.  They 
formed  a  tumour  of  the  size  of  an  egg,  which  had  been  mistaken 
for  hernia,  and  for  which  the  woman,  whose  case  I  have  already 
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mentioned;  had  worn  a  truss  for  a  considerable  time.  I  have 
four  times  met  with  the  dilatation  mentioned  by  J.  L.  Petit,  and 
that  upon  four  men. 

The  lymphatic  glands  here  form  two  very  distinct  groups ; 
one,  placed  in  the  subcutaneous  fascia ;  the  other,  under  the 
superficial  portion  of  the  fascia  lata,  and  in  the  crural  canal. 
The  first  receives  the  lymphatic  vessels  of  the  external  organs 
of  generation,  those  which  ramify  in  the  subcutaneous  tissue  of 
the  abdomen,  and  nearly  all  the  superficial  of  the  inferior  extre- 
mities. Thus,  we  know,  with  what  rapidity  venereal  infection 
gives  rise  to  bubo.  Then,  there  are  two  orders  of  pathological 
phenomena ;  one,  the  primitive,  produced  from  a  specific  cause, 
passes  into  the  glands ;  the  other,  secondary,  proceeding  as  if  it 
depended  upon  quite  a  different  cause,  occurs  in  the  surround- 
ing cellular  tissue.  Six,  eight,  or  ten  assembled  in  the  inguinal 
cavity  around  the  saphena  vein,  or  in  the  neighbourhood  of  the 
opening  in  the  aponeurosis,  they  occupy  points  where  crural 
hernia  ordinarily  appears.  When  they  are  the  seat  of  chronic 
indolent  enlargement,  they  may  easily  be  mistaken  for  one  of 
these  tumours. 

It  was  thus,  that  Sabatier  applied  a  truss  upon  a  venereal 
bubo.  Rendered  immobile  by  morbid  action,  and  fixed  by 
the  aponeurosis  in  front  of  the  vessels,  they  may  be  raised 
by  the  pulsation  of  the  artery,  and  lead  to  the  belief  of  the 
existence  of  aneurism.  Those  receiving  the  vessels  of  the  penis 
and  sexual  organs,  being  all  in  the  bend  of  the  groin,  or  in 
front  of  Poupart's  ligament,  sufficiently  denote,  in  swelling,  that 
the  disease  is  situated  in  the  genital  organs  or  abdomen,  and 
cause  us  to  suspect  that  it  is  syphilitic  in  character.  The 
others,  placed  below  and  internally,  do  not  swell,  excepting  as 
a  consequence  of  some  disease  of  the  lower  limb,  and  indicate 
nothing  syphilitic  in  themselves. 

The  deep  glands,  three,  four,  or  five  in  number,  surround  the 
femoral  artery,  situated  between  the  two  portions  of  the  fascia 
lata,  and  communicate  with  the  preceding  by  means  of  small 
arteries,  veins,  and  lymphatics.  These  pedicles,  appearing  to 
transmit  diseases  from  the  superficial  to  the  deep  glands, 
render  it  unusual  for  bubos  to  increase  and  remain  beneath 
the  skin  for  any  length  of  time,  without  those  in  the  crural 
canal  being  affected.  Very  much  constricted  in  this  canal, 
they  may  give  rise  to  more  or  less  alarming  symptoms,  such  as 
swelling,  numbness  of  all  the  lower  limb,  and,  sometimes,  even 
to  symptoms  of  strangulated  hernia;  more  than  once  having 
led  to  an  unnecessary  operation  for  that  accident. 

As  they  may,  at  the  same  time,  lie  along  the  summit  of  the 
hernial  sac,  it  would  then  be  easy,  supposing  we  would  tie 
the  pedicle,  to  comprehend  a  portion  of  the  intestine  in  the 
ligature,  as  in  the  case  reported  by  M.  Panis.  More  imme- 
diately in  contact  with  the  vessels,  with  the  artery  in  particular, 
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more  deeply  seated  than  the  former,  covered  by  a  very  strong, 
although  cribriform,  fibrous  tissue,  which  prevents  mobility, 
they  may  thus,  in  developing*,  resemble  aneurism.  Swelling  and 
inflaming  around  a  crural  hernia,  they  lead  to  considerable 
embarrassment  in  the  operation,  as  there  may  be  a  small  abscess, 
which  we  are  obliged  to  traverse  to  arrive  at  the  sac.  In 
1831,  I  experienced  these  difficulties,  in  exposing  the  femoral 
artery  for  aneurism.  Their  extirpation,  is  always  a  delicate 
operation,  in  consequence  of  their  relations  to  the  vessels.  In 
removing  one,  about  the  size  of  a  small  egg,  I  was  obliged  to 
lay  bare  the  saphena  vein  at  its  entrance  into  the  crural.  The 
inferior  or  crural  glands,  would  not  lead  to  the  same  dangers, 
as  they  do  not  lie  in  the  course  of  the  artery. 

Nerves. — The  inguino-cutaneous  lies  in  the  superior  external 
angle  of  the  region,  between  the  origin  of  the  muscles,  and 
divides  into  a  considerable  number  of  branches,  which  pierce 
the  aponeurosis,  to  supply  the  subcutaneous  tissue  and  skin. 

The  obturator  proceeds  exactly  like  the  artery  of  the  same 
name.  Its  distribution  and  situation  in  the  pelvis  explain  the  in- 
tense pain  and  cramps  experienced  by  some  women,  in  the  inner 
part  of  the  thighs,  towards  the  end  of  gestation,  or  during  labour. 

The  femoral  branch  of  the  genito-crural,  ramifies  in  the  canal 
of  that  name,  lost,  as  it  were,  in  the  cellular  tissue  and  lym- 
phatic glands  filling  it,  and  lies  behind  the  sac  in  crural  hernia. 
Although  small,  it  may  be  so  compressed  as  to  produce  pain  in 
the  iliac  fossa  and  loins.  All  precautions  for  its  preservation 
are  useless  in  the  operation  for  strangulated  hernia. 

The  crural,  separated  from  the  artery  by  the  deep  aponeu- 
rosis, or  that  portion  of  the  fascia  dividing  the  crural  from  the 
iliac  canal,  immediately  spreads  in  the  inguinal  region.  Of 
all  its  branches,  two  only  deserve  especial  notice.  These 
are,  the  internal  saphena  and  the  proper  crural,  which  run 
close  together  so  long  as  they  are  external  to  the  artery,  but 
immediately  separate,  the  former  to  pass  internal  to  the  vessel, 
whilst  the  latter  remains  to  its  external  side.  The  other 
branches  of  the  crural  nerve,  diverging,  supply  the  muscles 
of  the  region,  several  of  their  filaments  terminating  in  the  skin. 
Its  trunk,  or  mass  of  branches,  enclosed  first  in  the  iliac  canal, 
is  hence  exposed  to  direct  pressure,  most  frequently  from  ab- 
scesses by  congestion. 

The  skeleton  comprises  the  cotyloid  cavity  and  neck  of  the 
femur,  to  which  we  must  add  the  anterior  border  of  the  innomi- 
natum,  as  far  as  the  pubic  region. 

The  central  point  of  union  of  the  three  pieces,  composing 
the  os  innominatum  in  early  life,  the  cotyloid  cavity  then  pre- 
sents a  kind  of  cartilaginous  triangle  or  Y,  admitting  of  rupture. 
M.  Martin  found  a  fourth  portion,  at  a  more  advanced  period. 
Its  relations  to  the  head  of  the  bone,  in  the  upright  position, 
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and  in  falls,  account  for  fractures  of  its  edges,  or  even  walls, 
hitherto  not  described  ;  but  which  are,  nevertheless,  very  com- 
mon, since  M'Tyer  met  with  four  examples  in  dead  bodies,  in 
a  very  short  time,  at  the  Infirmary  at  Glasgow,  and  I  myself 
three,  during  1835-6.  The  external  violence  had  fallen  prin- 
cipally upon  the  great  trochanter,  in  the  patients  submitted  to 
my  observation.  Extending  from  the  cotyloid  cavity,  the  frac- 
ture had  isolated  the  three  primitive  portions  of  the  innomi- 
natum,  although  one  of  the  patients  was  forty-five  years  of 

ase- 

Encrusted  by  a  smooth  cartilage  in  its  superior  four  fifths, 
and  receiving  in  the  rest  of  its  extent  a  cellulo-adipose  mass, 
considered  by  Havers  as  a  secreting  organ  of  the  synovia,  and 
forming  a  perfectly  rounded  cul-de-sac,  the  entrance  to  which 
is  circular,  the  cotyloid  cavity  admits,  on  the  one  hand,  of  motion 
in  all  directions,  and,  on  the  other,  supports  the  weight  of  the 
body  without  fatigue,  or  pressure  upon  the  cellular  tissue  en- 
closing the  nerves  and  vessels.  Containing  a  greater  propor- 
tion of  soft  parts,  it  easily  inflames.  Without  saying,  with 
J.  L.  Petit,  that  the  synovia,  accumulated  within  it,  forces  out 
the  head  of  the  bone,  we  must  at  least  admit,  that  this  bone 
sometimes  slips  out,  in  consequence  of  the  synovial  membrane 
swelling,  that  the  ligaments  soften  or  become  disorganised, 
and  the  bones  themselves  destroyed.  In  the  case  reported 
by  Burns,  Havers'  glands  were  transformed  into  fungus  hema- 
toides. 

Its  notch,  although  surmounted  by  a  fibrous  band,  by  which 
it  is,  in  a  great  measure,  effaced,  nevertheless,  in  an  especial 
manner  predisposes  luxation  of  the  femur.  These  displace- 
ments are,  however,  very  difficult,  as,  being  surrounded  by 
dense  tissue,  and  a  capsule  but  little  susceptible  of  lengthening, 
they  cannot  occur  unless  the  sac  be  ruptured,  which  is  much 
more  feeble  behind  than  before,  where  the  resistance  is  more 
necessary. 

When  the  luxation  occurs  in  front,  the  head  of  the  femur 
raising  the  psoas  and  iliacus  muscles,  the  femoral  nerve,  vessels, 
and  aponeurosis,  and  drawn  upon  the  triangular  fossette  of 
the  pubes,  cannot  pass  more  externally,  in  consequence  of  the 
ilio-pectineal  eminence,  and  anterior  inferior  spinous  process 
of  the  ilium,  which  are  more  elevated.  Neither  can  it  ascend 
into  the  pelvis,  nor  on  the  median  line,  because  the  neck 
of  the  bone,  on  the  other  hand,  and  the  trochanter  major,  on 
the  other,  arrest  it,  abutting  against  the  border  of  the  cavity, 
of  the  external  surface  of  the  ischium.  The  point  of  the  foot 
is  then  turned  outwards,  by  the  simultaneous  action  of  the 
glutei,  psoas  and  iliacus,  adductors,  and  all  the  muscles  inserted 
into  the  digital  fossa  of  the  great  trochanter.  Always  pro- 
ducing shortening,  this  luxation  may  give  rise  to  serious  mis- 
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chief,  by  compressing  the  crural  nerve  and  vessels.  When  the 
displacement  occurs  downwards  and  inwards,  there  is,  on  the 
contrary,  lengthening,  since  the  bone  is  placed  in  the  obturator 
fossa,  which  is  below  the  cotyloid  cavity.  The  inter-articular 
ligament,  then  oblique  from  above  downwards,  instead  of  being 
from  below  upwards,  is  not  necessarily  torn,  as  in  the  preceding 
instance.  Enveloped  by  the  external  obturator  muscle,  the 
head  of  the  femur  compresses  no  organ  of  importance,  and 
where  reduction  is  not  effected,  we  can  imagine,  that  the  thy- 
roid membrane  may  ossify,  an  accidental  cavity  form,  and  the 
patient  be  able  to  use  his  limb,  which  remains  turned  outwards, 
in  consequence  of  the  tension  of  the  adductor  muscles. 

Whether  the  luxation  outwards  is  at  the  same  time  primitively 
upwards,  or  at  first  inferior,  there  must  still  have  been  consider- 
able adduction,  for  the  situation  of  the  thighs  to  allow  it.  More- 
over, the  edge  of  the  cotyloid  cavity  is  so  elevated,  and  the 
capsular  ligament  so  strong,  in  this  situation,  that  we  need  not 
be  surprised  at  their  unfrequency.  The  head  of  the  femur 
sliding  between  the  lesser  gluteal  and  the  external  surface  of 
the  innominatum,  where  it  lodges,  the  gluteus  medius  and  other 
internal  rotators  turn  the  point  of  the  foot  inwards.  In  these 
two  latter,  the  sartorius,  rectus  femoris,  psoas  muscles,  &c.  being 
drawn  upon,  and  the  extremity  of  the  femur  placed  at  a  point 
posterior  to  that  which  it  habitually  occupies,  the  limb  is  more  or 
less  bent.  The  absence  of  the  round  ligament,  observed  on 
both  sides  of  the  same  subject  by  M.  Pailloux,  would  render 
these  accidents  much  more  frequent.  The  forced  flexion,  in 
which  the  thighs  are  placed  during  fcetal  life,  explains,  better 
than  the  pretended  arrest  of  developement,  of  which  there  is  so 
much  talk  at  the  present  day,  the  congenital  luxation  of  the 
femur.  That  which  proves,  that  such  is  the  cause,  at  least,  very 
frequently,  of  the  latter  kind  of  displacement,  is  the  fact  of 
my  having  seen  it  in  two  individuals,  one  thirteen,  the  other 
twenty-seven,  and  the  disease  which  destroyed  them  having 
kept  them  bent  for  more  than  six  months. 

Whatever  may  have  been  said,  the  head  of  the  femur  may  be 
dislocated  upwards  and  forwards,  as  PI  ly  sick  has  twice  seen, 
downwards  and  backwards,  or  directly  downwards,  and  even 
incompletely,  as  Mance  has  proved  from  dissection.  It  is  also 
positive,  that,  arrested  upwards  and  inwards,  it  need  not  pro- 
duce any  deviation  in  the  point  of  the  foot,  whilst  it  causes 
an  elongation  of  nearly  four  inches. 

The  bottom  of  the  cotyloid  cavity  is  so  thin,  that  it  wrould 
easily  be  traversed  in  disarticulation  of  the  thigh,  and  the 
point  of  the  knife  thus  plunged  into  the  pelvis.  Caries  and 
necrosis  may  also  perforate  it,  as  too  frequently  occurs  in  white 
swelling.  If  the  pus  does  not  escape  into  the  pelvic  cavity,  it 
is  because  the  soft  parts,  spreading  as  the  disease  advances,  con- 
dense, and  thus  oppose  a  more  or  less  solid,  but  not  always 
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insurmountable  barrier.  After  unreduced  luxation,  as  after 
disarticulation,  the  cotyloid  cavity  gradually  contracts,  and  is 
sometimes  almost  completely  obliterated.  The  corresponding 
points  in  the  interior  of  the  pelvis  then  appear  to  project 
inwards,  so  much  so  as  to  contract  one  of  the  oblique  diameters 
of  the  superior  opening.  The  same  thing  is  also  seen  after 
amputation  of  the  thigh,  inasmuch  as  the  articular  cavity, 
having  nothing  more  to  support,  retires  towards  the  pelvis. 

This  obliteration,  which  does  not  always  occur,  even  in  con- 
genital dislocation,  is  far  from  being  so  rapid  or  complete  as 
has  generally  been  considered. 

The  length  of  the  neck  of  the  femur  is  about  two  inches  and 
a  half  below,  and  only  an  inch  above,  between  the  articular  head 
and  the  great  trochanter.  Thus  separating  the  superior  portion 
of  the  femora,  it  allows  of  the  greatest  number  of  the  muscles  of 
the  thigh,  and  all  the  organs  requiring  protection  from  the 
bones,  to  be  assembled  in  their  interval.  In  this  manner,  the 
weight  of  the  body,  falling  upon  the  head  of  the  bone,  tends  to 
force  it  downwards,  whilst,  by  the  resistance  of  the  ground,  the 
great  trochanter  is  pushed  towards  the  iliac  crest.  Two  forces 
applied  in  inverse  directions,  on  the  two  branches  of  a  bent 
lever,  could  not  act  in  a  more  advantageous  manner  for  the 
production  of  its  rupture.  If  a  violent  blow  or  a  fall  occurs 
on  the  external  surface  of  the  great  trochanter,  the  two  forces, 
represented  by  the  weight  of  the  trunk  and  that  of  the  limb, 
strongly  tend  to  produce  separation  of  the  two  branches  of  this 
angular  lever,  since  its  curve  serves  as  a  point  of  support. 

As  the  neck  is  very  large  near  the  body  of  the  femur,  much 
thicker,  consequently,  from  above  downwards,  the  direction  in 
which  fracture  occurs,  than  towards  the  head  of  the  bone,  frac- 
tures should  be  more  frequent  in  the  latter  point  than  in 
the  former;  the  periosteum,  thinning  more  and  more  as  it 
approaches  the  cartilage,  on  its  side  renders  consolidation  much 
more  difficult  and  less  prompt  in  that  direction.  Several 
authors  have  even  advanced  that  it  is  impossible,  observing, 
that  the  head  of  the  bone  then  becomes  a  mere  foreign  body 
in  the  articulation.  In  some  old  persons,  the  fact  is  precisely 
so,  and  the  head  of  the  femur,  from  friction,  diminishes  daily. 
Hence  the  theory  advanced  by  Sir  A.  Cooper,  that  fractures  of 
the  upper  part  of  the  neck  of  the  femur  do  not  unite,  and  that, 
consequently,  it  is  useless  to  apply  bandages,  &c. 

If  the  fracture  occurs  lower  down,  the  fibrous  expansion  may 
possibly  remain  untorn  over  the  two  portions,  which  are  then 
capable  of  consolidation. 

The  displacement  is  never  very  great,  unless  the  capsule  be 
torn,  or  where  the  fracture  is  situated  very  close  to  the  body  of 
the  bone.  As  the  action  of  the  glutei  could,  in  reality,  only  pro- 
duce very  limited  shortening,  also  arrested  by  the  attachments  of 
the  capsule,  the  difference  cannot  be  very  great,  whether  we  leave 
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the  limb  to  itself,  merely  fixing  it  to  a  pillow,  as  was  the  practice 
of  M.  Haubert,  whether  we  keep  it  in  permanent  extension,  or, 
as  I  habitually  do,  allow  the  patient  to  walk  upon  crutches  from 
the  commencement.  When,  however,  the  inferior  fragment  is 
carried  by  the  adductors,  or  in  any  other  manner,  on  the  body 
of  the  pubes,  the  muscles  retain  it  there  so  forcibly,  and  there 
results  so  much  shortening,  that  we  might  at  first  mistake  it 
for  luxation,  whilst  its  reduction  requires  considerable  ex- 
tension. 

The  obturator,  gemelli,  pyramidalis,  quadratus,  psoas  and 
iliacus,  adductors  and  pectineus,  being  all  inserted  in  the  upper 
part  of  the  femur,  so  as  to  turn  it  outwards,  were  it  not  main- 
tained by  the  cotyloid  cavity,  the  external  rotation  of  the  point 
of  the  foot  and  knee,  which  we  then  remark,  is  a  perfectly 
natural  phenomenon.  The  shortened  fasciculi  appear  like 
an  oblong  tumour,  frequently  manifested  in  the  bend  of  the 
groin,  and  have  been  given  as  a  diagnostic  sign  of  a  fracture 
of  the  neck  of  the  femur,  by  Desault  and  Haubert.  The 
fibrous  capsule  is  so  disposed,  that,  cut  circularly  over  the  neck 
of  the  femur,  the  opening  would  be  too  narrow  to  allow  of  the 
head  of  the  bone  escaping  without  a  considerable  effort.  Thus, 
to  avoid  great  difficulty  in  amputation  of  the  hip  joint,  it  is 
absolutely  necessary  that  we  divide  very  near  the  cotyloid 
margin,  and  cut  perpendicularly  upon  the  head  of  the  bone. 
With  regard  to  this  operation,  we  must  remark,  that  the  body 
of  the  femur,  in  uniting  to  the  neck,  forms,  internally,  a  deep 
groove.  The  femur  being  convex,  subcutaneous  beneath  the 
great  trochanter,  presenting  only  a  narrow  fissure  between  this 
eminence  and  the  cotyloid  cavity,  the  external  flap  is  always 
thinner  than  the  internal ;  and  if  we  commence  by  it,  we  are  more 
likely  to  bungle  than  if  we  began  by  the  other.  To  judge  of 
the  respective  value  of  the  various  methods  recommended,  we 
should  recollect  the  disposition  of  the  soft  parts. 

The  limb  being  removed,  some  branches  of  the  sciatic,  gluteal, 
and  internal  pudic,  as  well  as  the  obturator  artery,  will  be  found 
in  the  external  flap.  Other  arteries,  less  numerous,  given  off 
by  the  same  branches,  and  sometimes  by  the  external  pudic, 
will  be  met  with  in  the  internal  flap.  We  shall,  also,  have 
branches  furnished  by  the  two  circumflex  arteries  of  the  thigh, 
in  the  first  situation,  and,  in  the  second,  the  femoral  and  pro- 
funda only,  or  the  circumflex,  pudic,  superior  perforating,  super- 
ficial muscular,  which  arise  from  it.  The  hemorrhage  is  by  no 
means  in  proportion  to  the  extent  of  the  wound,  as  i  proved  in 
two  instances,  where  I  performed  the  operation. 

Remarks. — With  such  a  diversity  of  elements,  it  is  not  sur- 
prising that  the  groin  should  be  the  seat  of  various  diseases, 
and,  especially,  of  numerous  tumours ;  in  fact,  each  layer,  in  this 
respect,  has  its  peculiar  importance.  Among  the  numerous 
treatises  written  upon  this  subject,  it  is  unfortunate  that  the 
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authors  have  not  made  a  more  direct  application  of  anatomy  to 
the  affections  of  which  they  treat,  as,  in  fact,  it  nowhere  ex- 
plains so  many  phenomena. 

The  skin,  more  adherent  to  the  bottom  of  the  inguinal  fissure 
than  elsewhere,  explains  the  secretion  and  excoriation  remarked 
in  infants  and  fat  people.  Thin  and  incessantly  moving,  loss 
of  substance  from  burns,  or  otherwise,  leave  cicatrises,  which, 
transforming  into  bands,  considerably  interrupt  extension  of  the 
limb.  The  adhesions  established  between  it  and  the  aponeu- 
rosis, by  disease  of  the  subcutaneous  tissue,  also  show,  how 
tumours,  crural  hernia  among  others,  then  manifested,  may  be 
forced  to  deviate  either  internally,  resembling  inguinal  hernia, 
as  observed  by  Marjolin,  or  externally,  as  in  the  case  cited  by 
Larrey.  The  tension  of  the  entrance  of  the  crural  canal, 
during  exertion  in  the  upright  position,  re-acting  on  the  veins, 
accounts  for  the  swelling  sometimes  presented  by  the  saphena 
and  cutaneous  veins  in  the  inguinal  cavity ;  in  the  same  man- 
ner that  the  melange  of  these  veins  with  the  small  glands  and 
fat,  in  front  of  the  vessel,  gives  the  idea  of  hydatids,  sanguineous 
tumours,  glands,  abscesses,  and  varices,  which  have  more  than 
once  been  mistaken  and  operated  upon  for  strangulated  hernia. 
The  glands,  placed  internal  to  or  beneath  the  crural  canal, 
communicating  only  with  the  lymphatics  of  the  limb,  whilst 
those  above  are  in  relation  with  the  sexual  organs,  also  admit 
of  the  seat  or  real  cause  of  disease  being  determined,  when  they 
swell.  The  subcutaneous  fascia,  less  adherent  and  less  aponeu- 
rotic, internally,  in  women  than  in  men,  whilst  the  inferior 
border  of  the  falciform  process  of  the  fascia  lata  is  stronger 
and  more  raised  in  the  former,  inguinal  and  crural  hernia? 
are  easily  confounded.  The  adipose  cells  of  the  crural  canal 
explain  the  frequency  of  adipose  tumours  in  front  of  this  hernia, 
and  the  signal  mistakes  which  have  been  made ;  as,  also,  osseous 
productions,  whether  rounded  or  crest-like,  as  I  have  seen  in 
front  of  the  cotyloid  cavity,  giving  the  idea  of  luxation  or 
fracture.  In  consequence  of  the  abundance  of  cellular  tissue 
around  the  articulation,  suppuration  may  occur  over  an  aneu- 
rism, and  up  to  a  certain  point  excuse  those  who,  like  Cul- 
levier,  have  plunged  the  knife  into  the  vascular  sac,  think- 
ing to  open  an  abscess. 


SECTION  SECOND. 

OF  THE  THIGH. 

This  portion  of  the  limb,  limited,  superiorly,  by  the  inguinal 
and  gluteal  regions,  inferiorly  by  the  knee,  is  slightly  flattened 
on  its  antero-internal  and  postero-external  surfaces,  when  the 
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limb  is  flexed.  In  extension,  on  the  contrary,  it  is  prismatic,  or 
rounded  and  conoid,  especially  in  females.  In  man,  it  is  more 
or  less  convex,  anteriorly  and  externally.  In  very  muscular 
individuals,  we  here  remark  a  series  of  reliefs  and  depressions, 
corresponding  to  the  muscles  and  their  intervals. 

The  anterior  region  of  the  thigh,  very  convex,  presents  a  kind 
of  superficial  gutter,  which  appears  a  continuation  of  the  in- 
guinal cavity,  and  corresponding  in  direction  to  the  artery. 

The  skin,  covered  with  hair  in  man,  in  the  external  and 
anterior  half,  is  similar,  internally,  to  that  in  the  groin.  Very 
mobile,  it  is  perfectly  disposed  to  union  by  first  intention, 
whether  by  aid  of  plaster  or  bandages. 

The  subcutaneous  fascia^  more  regularly  lamellous  than  in  the 
groin,  is,  in  other  respects,  disposed  in  the  same  manner.  The 
fascia  lata,  extremely  strong  externally,  single  over  the  vastus 
externus  muscle  as  far  as  the  rectus,  which  it  envelopes,  splits, 
forming  a  complete  canal  for  the  sartorius  muscle,  as  also  for 
the  gracilis.  Its  deep  layer  increases  in  thickness  as  it  plunges 
into  the  femoral  fossa.  Its  lamellae  enveloping  the  crural  vessel, 
and  two  nervous  branches,  we  must,  when  we  would  arrive  at 
the  artery,  put  aside  the  sartorius,  and  divide  an  aponeurotic 
layer,  in  no  way  differing  from  that  described  in  the  inguinal 
region,  except  in  being  thicker.  Internal  to  the  vessels,  this 
membrane  raises  itself  in  front  of  the  adductors,  and  unites  to 
the  superficial  layer ;  therefore,  towards  the  middle  of  the  thigh, 
cutting  too  much  external  to  the  sartorius,  we  must  not  expect 
to  find  a  double  aponeurosis,  as  over  that  muscle,  or  close  to  its 
edges.  Finally,  the  fascia  lata  is  so  well  applied  on  the  muscle, 
that,  in  deep  and  narrow  wounds,  a  kind  of  muscular  hernia  may 
form  across  it.  Moreover,  in  consequence  of  its  thickness,  it 
occurs,  first,  that,  in  inflammation  of  the  subcutaneous  tissue,  the 
pus  extends  with  extreme  facility  from  one  end  of  the  thigh  to 
the  other;  and  that  here,  more  than  anywhere  else,  numerous 
and  deep  incisions  are  the  best  methods  of  stopping  the  progress 
of  erysipelas  phlegmonoides ;  secondly,  that  deep  collections, 
restrained  by  such  an  obstacle,  flow  towards  the  centre  of  the 
limb,  dissecting  the  muscles,  rather  than  becoming  superficial, 
whence  the  importance  of  creating  a  large  issue  as  early  as 
possible  in  all  similar  cases.  Thinner,  and,  as  it  were,  rarified 
internally,  the  aponeurosis  allows  greater  facility  to  the  formation 
of  abscess,  and  the  transformation  of  superficial  inflammation 
into  deep,  or  reciprocally.  The  sheaths  which  it  furnishes  are 
the  same  as  in  the  inguinal  region,  and  require  no  lengthened 
observation.  Those  of  the  psoas  and  iliacus  not  reaching  so  far5 
deposits,  capable  of  traversing  them  from  below  upwards,  would 
not  enter  the  pelvis  by  the  iliac  canal,  and  those  descending  by 
this  would  almost  always  stop  in  the  groin. 

Muscles. — The  sartorius  is  the  most  important.  Enveloped  in 
its  fibrous  sheath,  it  contracts,  and  moves  independently  of  all 
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the  others.  As  it  is  slightly  concave  in  front  and  externally, 
the  artery  is  nearer  its  internal  than  external  border  superiorly, 
and  the  reverse  inferiorly.  The  intersections  occasionally  ob- 
servable so  much  the  more  augment  its  power.  If  it  were 
wanting,  or  double,  as  observed  by  Meckel,  we  may  imagine  the 
difficulties  which  might  result  in  operations  on  the  artery.  As 
the  extent  of  motion  in  the  muscles  depends  upon  the  length 
of  their  fibres,  the  sartorius  would  retract  considerably  if  cut 
across.  It  is,  besides,  so  near  its  vessels,  that  this  division,  as  the 
result  of  a  wound,  could  scarcely  occur  without  endangering  the 
artery. 

The  rectus  femor is  here  presents  almost  the  whole  of  its  fleshy 
portion.  Enveloped,  also,  in  fascia  lata,  but  less  completely 
than  the  sartorius,  it  is  free,  and  contracts  without  the  participa- 
tion of  the  triceps.  Such  is  the  obliquity  of  its  fibres,  that  the 
internal  cross  those  of  the  sartorius  at  right  angles.  As 
the  extension  of  the  limb  almost  alone  depends  upon  it,  its 
strength,  although  very  great,  will  not  always  suffice  to  prevent 
rupture. 

The  triceps  is  so  placed  that  its  external  portion,  very  large 
superiorly,  joined  to  the  convexity  of  the  femur  in  front  and 
externally,  determines  the  natural  prominence,  presented  by 
the  thigh  in  that  direction.  Its  internal  portion  being,  on  the 
contrary,  largest  below,  thus  augments  the  concavity  of  the 
middle  and  superior  portions  of  the  limb  internally.  It  is  this 
latter  portion,  which,  uniting  with  the  tendons  of  the  adductors, 
forms  the  bottom  of  the  gutter,  containing  the  femoral  vessels. 
The  cruralis,  hidden  by  the  rectus,  completely  envelopes  the 
front  of  the  femur,  as  the  internal  and  external  vasti  cover  the 
sides.  The  triceps,  attached  over  the  whole  length  of  the  bone, 
becomes,  in  consequence,  in  fractures  at  the  middle  of  its  length, 
one  of  the  principal  methods  which  nature  opposes  to  displace- 
ment. The  fibres  of  the  vastus  interims,  oblique  from  above 
downwards,  forwards,  and  outwards,  approach  more  to  the 
transverse  direction  as  they  descend.  Consequently  they  can 
scarcely  be  confounded  with  those  of  the  sartorius.  The  gracilis 
continues  along  the  internal  border  of  the  thigh ;  enclosed  in 
its  canal,  it  offers  nothing  in  a  surgical  point  of  view.  A  portion 
of  the  three  adductors  forms  the  internal  mass  of  this  region ; 
the  middle,  at  first,  conceals  a  large  part  of  the  two  others.  All 
attached  to  the  linea  aspera,  between  the  vastus  internus  and 
short  portion  of  the  biceps,  they  give  origin,  in  spreading,  to  a 
very  strong  aponeurosis,  which  is  principally  remarked  over 
their  anterior  surface,  and  is  confounded  with  the  deep  layer 
of  the  sartorius.  It  is  this  lamina  which  has  been  designated 
aponeurosis  of  the  adductor  magnus,  although  it  is  rather  a  de- 
pendence of  the  adductor  longus.  In  consequence  of  their 
insertion  backwards,  they  turn  the  foot  outwards  when  they  act 
singly,  at  the  same  time  tending  to  approximate  the  two  thighs. 
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All  their  fibres  being  oblique  outwards,  they  may  easily  be  re- 
cognized, if  by  accident  we  should  fall  too  much  internally  in 
looking  for  the  femoral  artery.  Lastly,  we  must  remark,  that 
the  adductor  magnus  presents  in  its  internal  border,  a  tendon, 
which  gradually  isolates,  and  is  prolonged  as  far  as  the  condyle 
of  the  femur. 

Arteries. — -Thejemorai  gradually  approaches  the  internal  border 
of  the  thigh,  as  far  as  the  union  between  its  middle  and  inferior 
third,  where  it  passes  backwards,  and  takes  the  name  of  popliteal. 
With  its  aponeurotic  sheath  it  is  lodged  in  a  canal,  formed  by 
the  vastus  internus  near  the  femur ;  by  the  tendinous  portion  of 
the  adductors  internally ;  by  the  union  of  these  latter  with  the 
triceps  near  the  linea  aspera;  finally,  in  front  by  the  sartorius5 
which,  leaving  it  free  to  the  extent  of  an  inch  or  two  above, 
advances  gradually  over  it  in  descending,  so  that,  before  tra- 
versing the  adductors,  it  is  placed  almost  immediately  beneath 
the  middle  of  its  internal  surface. 

To  apply  the  ligature  at  the  point  recommended  by  Hunter, 
we  are  obliged  to  put  aside  the  sartorius,  whether  we  cut  on  its 
external  or  internal  border,  or  whether  we  cut  down  upon  its 
anterior  surface.  The  integuments  and  aponeurosis  covering 
this  muscle  being  divided,  we  should  push  it  internally,  and 
we  shall  then  see  the  artery  enveloped  in  its  sheath  at  the 
bottom  of  the  wound.  It  is  now  of  importance  to  recollect  the 
direction  of  the  fleshy  fibres  ;  the  incision  commenced  too  far 
externally,  or  the  knife  too  much  inclined  in  that  direction, 
would  divide  the  fascia  lata  before  it  splits.  Falling  on  the 
rectus  femoris,  or  vastus  internus,  the  surgeon  would  in  vain 
divide  the  fleshy  fibres  as  far  as  the  femur  ;  he  would  not  meet 
with  the  artery. 

Pupils  practising  operations  on  the  dead  body  frequently 
fall  into  this  error;  and,  moreover,  the  artery  is  generally 
rather  nearer  the  external  than  internal  border  of  the  sartorius. 
The  canal  furnished  for  it  by  the  deep  portion  of  the  aponeu- 
roses hi  no  way  differs  from  that  in  the  groin,  as  far  as  the 
middle  of  the  thigh.  A  little  below,  its  anterior  wall  becomes 
extremely  thick,  being  strengthened  by  the  lamellae  detached 
from  the  front  of  the  tendinous  portion  of  the  adductors,  to 
unite  to  the  internal  surface  of  the  triceps,  near  its  attachment 
to  the  femur.  Entering  the  popliteal  space,  therefore,  the 
femoral  artery  does  not  emerge  from  a  simple  fibrous  ring,  but 
rather  from  a  long  canal,  prolonged  superiorly  as  far  as  the 
iliac  fossa,  but  which  becomes  strongest  and  most  complete 
opposite  the  two  last  adductors.  It  is  thus  sheltered  from  all 
compression,  during  the  action  of  the  muscles.  Its  sheath  en- 
closes, in  addition,  the  vein,  internally,  and  sometimes  two 
nervous  branches,  or,  at  least,  the  internal  saphena  nerve,  and 
cellular  tissue,  forming  a  layer  for  each  of  these  organs,  and  .a 
general  investment  for  the  whole. 
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The  opening  by  which  the  vessels  enter  the  popliteal  region 
being  at  about  five  inches  above  the  condyle  of  the  femur,  the 
incision  for  the  ligature  of  the  artery  should  not  be  made  too 
low,  but  must  be  prolonged,  at  least,  as  much  into  its  middle 
as  inferior  third.  In  consequence  of  the  investment  furnished 
by  the  adductors,  it  is  not  always  easy  to  secure  and  tye  it,  after 
amputation  at  the  inferior  third  of  the  thigh.  I  may  add,  that 
M.  Huguier  informed  me,  that,  instead  of  finding  it  externally 
in  front  of  the  vein,  he  once  met  with  it  internal,  from  the 
groin  to  the  ham. 

The  profunda  terminates  by  the  perforating,  which  present 
no  other  interest  in  surgery  than  from  their  anastomoses  with 
the  obturator  above  and  the  articular  below.  The  anastomotica 
magna,  forgotten  in  some  of  our  works,  furnished  by  the  trunk 
of  the  femoral  before  its  passage  through  the  third  adductor, 
sometimes  arises  two  or  three  inches  higher.  Being  sufficiently 
large,  in  some  individuals,  to  form  a  very  free  anastomosis  with 
the  internal  inferior  articular,  it  shows  the  advantage  of  placing 
a  ligature  beneath,  rather  than  above,  whenever  the  disease 
allows  of  selection.  It  also  more  frequently  requires  a  ligature 
after  amputation  of  the  thigh  than  the  perforating  and  super- 
ficial muscular,  ramifying  between  the  rectus  femoris  and 
cruralis.  With  regard  to  the  anomalies,  I  have  only  to  observe 
that  those  occurring  in  the  groin  are  met  with  in  the  thigh, 
where  they  are  subject  to  the  same  surgical  considerations. 
The  profunda,  instead  of  arising  very  high  up,  sometimes  does 
not  separate  from  the  femoral  until  about  the  centre  of  the 
region ;  Biandin  cites  one  example,  and  I  possess  two  others. 
In  this  case,  the  ligature,  applied  with  less  danger  upon  the 
principal  trunk  near  Poupart's  ligament,  would  be  attended 
with  inconvenience  so  near  the  termination  of  the  adductors. 

Veins. — The  internal  saphena,  always  contained  in  the  deep 
lavers  of  the  subcutaneous  tissue,  not  being  surrounded  by  any 
nerves  here,  would  appear  to  indicate,  that  in  those  cases  where 
we  would  treat  varices  of  the  leg  by  ligature  or  division,  the 
operation  on  this  account  would  be  less  dangerous  above  than 
below  the  knee. 

The  femoral  vein,  enclosing  but  few  valves,  and,  nevertheless, 
but  rarely  presenting  varicose  dilatation,  is  enclosed  in  the 
same  sheath  with  the  artery,  of  which  it  partakes  the  general 
relations  already  described,  rarely  offering  any  anomaly.  I, 
however,  saw  a  very  remarkable  case,  in  1825;  the  two  vessels 
proceeded  in  their  natural  position,  for  about  five  inches 
beneath  Poupart's  ligament;  the  vein  then  separated  from 
the  artery  internally,  instead  of  placing  itself  externally,  as  in 
the  case  mentioned  by  Huguier,  and  obliquely  traversed  the 
fleshy  portion  of  the  adductor  longus  muscle,  at  about  two  inches 
inferiorly,  to  enter  the  posterior  region  of  the  thigh.  Arrived 
in  the  popliteal  space,  this  vein  resumed  its  ordinary  situation; 


OF  THE  THIGH. 


451 


I  met  with  a  similar  variety  in  1829,  and  it  is  evident  that 
it  would  be  extremely  advantageous  in  tying  the  femoral 
artery,  but  that  a  wound  in  the  internal  third  of  the  limb 
would  then  easily  produce  exceedingly  abundant  venous  he- 
morrhage. 

The  superficial  and  deep  lymphatics  pass  into  the  corre- 
sponding inguinal  glands,  which,  consequently,  swell  and  inflame 
very  rapidly  in  most  of  the  inflammatory  diseases  of  the  anterior 
of  the  thigh,  and  the  whole  of  the  lower  extremity. 

The  nerves  all  belong  to  the  crural,  and  are  the  same  as  in 
the  groin.  Numerous  filaments  traverse  the  fascia  lata  to  ramify 
in  the  subcutaneous  tissue,  and  terminate  in  the  skin,  whilst 
others  are  distributed  to  the  muscles.  The  two  branches  ac- 
companying the  femoral  artery  remain  the  same  as  they  were 
above,  up  to  the  moment  when  this  vessel  enters  the  oblique  canal, 
between  the  adductor  tendons.  The  proper  femoral  nerve  then 
raises  itself  a  little  over  the  internal  surface  of  the  triceps,  and 
continues  to  descend  towards  the  knee,  whilst  the  saphena  ac- 
companies the  artery  as  far  as  the  popliteal  cavity.  Gliding,  at 
first,  between  the  adductor  magnus  and  the  sartorius,  subse- 
quently between  that  muscle  and  the  gracilis,  before  becoming 
superficial,  it  might  easily  be  comprehended  in  the  ligature  of 
the  femoral  artery,  at  whatever  point  of  the  thigh  the  operation 
were  performed. 

Prolonged  rather  more  than  the  preceding  towards  the  pelvis, 
in  consequence  of  the  fold  of  the  nates,  or  of  the  sub-ischiatic 
fissure,  the  posterior  region  of  the  thigh  is,  in  general,  regularly 
rounded,  excepting  below,  where  it  presents  the  origin  of  several 
eminences  and  depressions  found  in  the  popliteal  cavity. 

The  skin,  neither  so  delicate  as  internally,  nor  quite  so  dense 
as  externally,  is  generally  more  extensible,  and  allows  tumours, 
developed  beneath,  to  acquire  enormous  size,  without  necessarily 
producing  disorganization.  In  man,  it  is  covered  by  a  great 
quantity  of  hair,  and  encloses  numerous  follicles. 

The  subcutaneous  tissue,  at  once  thick,  filamentous,  and  of  very 
loose  texture,  enclosing  a  large  quantity  of  fat,  is  easily  dissected 
and  separated  from  the  aponeurosis,  excepting  always  in  the 
fissure  corresponding  to  the  point  of  union  betwean  the  vastus 
externus  and  the  biceps,  where  its  lamellae  are  more  condensed. 
Fibrous,  as  it  were,  in  this  point,  its  adherence  to  the  fascia  lata 
is  sufficiently  strong  to  merit  some  attention,  when  we  endeavour 
to  raise  the  skin  in  amputation.  Continuous,  without  any  line 
of  demarcation,  with  the  adipose  layer  of  the  haunch,  and  with 
that  of  the  anterior  crural  region,  being,  moreover,  more  elastic 
and  thick  than  in  front,  infiltration  and  abscess  form  rapidly, 
and  fluids  arrive  easily  from  other  points,  whilst  inflammation  or 
phlegmonous  erysipelas  produces  immense  destruction.  Con- 
taining neither  artery  nor  nerve  of  any  importance,  we  may  cut 
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deeply  and  freely  without  danger,  to  empty  or  prevent  these* 
collections. 

The  aponeurosis,  taken  at  the  external  part  of  the  thigh,  that 
is  to  say,  where  it  extends  from  the  vastus  externus  to  the 
linea  aspera,  splits  near  the  biceps,  semi-tendinosus,  and  semi- 
membranosus muscles ;  one  of  its  portions  passing  behind,  whilst 
the  other  extends  over  their  anterior  surfaces.  These  three 
muscles  are  thus  enveloped  in  a  fibrous  canal,  which  divides, 
inferiorly,  into  two  distinct  sheaths ;  one  for  the  biceps  ex- 
ternally, the  other  for  the  semi-membranosus,  and  semi- 
tendinosus,  internally,  where  they  separate  to  circumscribe  the 
popliteal  space. 

Muscles. — The  biceps,  at  first  hidden  over  the  ischium  by  the 
gluteus  maximus,  prolonged  from  the  femur  and  adductor 
magnus  by  a  space  of  at  least  an  inch,  near  its  origin,  gradually 
approximates  as  it  descends.  Passing  slightly  outwards,  it 
receives,  on  its  anterior  border,  the  fibres  of  its  short  head,  in 
entering  the  popliteal  cavity,  of  which  it  forms  the  external 
border.  When  the  limb  is  bent,  we  perceive,  between  the 
biceps  and  the  vastus  externus  muscle,  the  commencement  of 
the  external  femoro-condyloidean  fissure,  where  the  subcuta- 
neous tissue  is  most  adherent.  We  perceive  that,  by  its  long 
portion,  the  biceps  is  admirably  disposed  to  act  with  energy  on 
the  ischium  and  the  whole  of  the  pelvis,  to  which  it  is  one  of  the 
strongest  extensors,  and  the  firmest  support  in  the  upright 
position.  The  semi-membranosus  and  tendinosus,  arising  from  the 
same  point  as  the  biceps,  also,  descend  in  the  same  fibrous 
canal,  one  in  front  of  the  other,  before  possessing  one  peculiar 
to  themselves ;  when  they  immediately  separate,  leaving  between 
them  the  commencement  of  the  popliteal  cavity.  During  flexion 
of  the  limb,  these  two  muscles  form  below  a  prominent  cord, 
depending  principally  on  the  semi-tendinosus,  and  separated 
from  the  gracilis  muscle  by  an  indistinct  fissure.  They  are,  like 
the  biceps,  prolonged  from  the  adductor  magnus,  by  a  space 
circumscribed,  behind,  by  the  anterior  portion  of  their  sheath,  in 
front,  by  the  posterior  surface  of  the  adductor  magnus,  internally 
and  externally,  by  the  internal  surface  of  the  aponeurosis  arriving 
at  the  limits  of  the  region.  This  kind  of  canal,  becoming 
flattened  towards  the  popliteal  cavity,  is  continuous,  superiorly, 
where  it  is  largest,  with  the  ischio-trochanteric  notch,  and  ap- 
pears, from  this  circumstance,  to  take  its  origin  in  the  pelvis. 
Being  filled  by  lamellous,  elastic,  and  loose  cellular  tissue,  in- 
flammations may  easily  occur.  The  pus  formed  in  the  upper 
portion  tends  continually  to  spread  downwards,  and  in  fact 
frequently  does  so ;  and  may  also  extend  here  from  the  interior 
of  the  pelvis,  at  first,  by  the  cellular  interstice  existing  between 
the  superior  border  of  the  adductor  magnus  and  the  quadra tus 
femoris,  when  the  abscess  is  developed  in  the  sub-obturator  ex- 
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cavation;  subsequently,  by  the  great  sciatic  notch.  A  patient 
aged  eighteen,  admitted  into  the  Hopital  de  la  Faculte,  on  the 
20th  June  18*24,  suffered  from  an  abscess  of  this  character,  at 
the  superior  and  posterior  portion  of  the  left  thigh,  and  I  have 
since  frequently  found  this  communication  on  the  dead  body. 
It  is  evident,  from  this  disposition,  that  three  sorts  of  abscess 
may  occur  at  the  back  of  the  thigh ;  first,  between  the  aponeuro- 
sis and  skin;  secondly,  in  the  sheath  of  the  superficial  muscles; 
thirdly,  between  this  sheath  and  the  attachment  of  the  adductors 
to  the  linea  aspera. 

The  arteries  are  merely  unimportant  branches  of  those  already 
studied  in  the  gluteal,  inguinal,  and  anterior  femoral  regions. 
The  ischiatic  furnishes,  superiorly,  a  branch  of  some  magni- 
tude, which  winds  beneath  the  ischium  to  reach  the  perinaeal 
region,  and  gives  off  another,  apparently  the  continuation  of  the 
trunk,  descending  between  the  two  layers  of  muscles,  as  far  as 
the  ham,  and,  most  commonly,  requiring  ligature  after  amputa- 
tion. Surrounded  by  very  loose  cellular  tissue,  it  retracts  con- 
siderably, and  is  not  always  easily  found.  In  a  preparation 
belonging  to  M.  Manec,  it  is  as  large  as  the  femoral.  More 
deeply  and  internally,  are  some  branches  of  the  internal  circum- 
flex, coming  through  the  adductor  magnus,  and,  also,  some 
supplied  from  the  obturator  artery.  The  perforating,  arriving 
directly  in  the  cellular  space,  separating  the  posterior  surface  of 
the  adductor  magnus  from  the  other  superficial  muscles,  to  sup- 
ply the  latter,  anastomose  among  themselves,  with  the  obturator 
or  circumflex,  and  are  the  resource  by  which  the  circulation  is 
continued,  when  the  femoral  is  obliterated  near  the  profunda. 

Veins. — The  posterior  branch  of  the  saphena  is  sometimes 
found  in  the  back  of  the  thigh.  The  other  subcutaneous  veins, 
having  no  fixed  distribution,  often  produce,  beneath  the  skin, 
that  marbled  appearance  so  common  among  females.  As  to  the 
deep  veins,  they  accompany  the  arteries,  and  deserve  still  less 
attention  than  the  superficial. 

The  superficial  lymphatics  gradually  wind  round  the  internal 
border,  and  enter  the  anterior  femoral  region  of  the  thigh.  The 
deep,  also,  for  the  most  part,  enter  this  region  with  the  arteries. 
Some  mount  to  the  ischiatic  notch,  and  thus  penetrate  the  pelvis. 
Disease  of  the  skin  and  subcutaneous  tissue  may,,  consequently, 
produce  swelling  of  the  superficial  glands  of  the  inguinal  region. 
Reacting  on  the  deep-seated  glands  of  that  region,  inter-muscu- 
lar disorganisations  may  also  determine  swelling  of  some  of  those 
of  the  pelvis. 

Nerves. — Notwithstanding  the  lesser  sciatic,  obturator,  and 
crural  send  branches  here,  which  proceed  nearly  as  their  corre- 
sponding arteries,  the  great  sciatic  is  the  only  one  which  need 
particularly  fix  the  attention  of  the  surgeon.  The  largest  nerve 
of  the  body,  enveloped  in  the  cellular  tissue  of  the  ischio-popli- 
teal  space,  it  ordinarily  descends  without  bifurcating  to  the  spot 
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where  the  biceps  and  semi-membranosus  separate  to  gain  the 
middle  of  the  thigh.  Its  position  is  such,  that  it  may  easily  be 
compressed  when  we  sit  upon  an  uneven  seat,  or  on  the  edge  of 
a  chair,  producing  numbness  in  the  whole  limb.  Furnishing  no 
remarkable  branch,  sensibility  depends  here  upon  the  first- 
mentioned  nerves.  It  always  encloses  an  artery,  sometimes 
sufficiently  large  to  require  a  ligature  after  amputation,  and 
which  gives  off  sufficient  branches  to  the  nervous  filaments,  or, 
rather,  to  the  neurilemma  surrounding  them,  for  this  cord  to  be 
exceedingly  predisposed  to  all  the  diseases  of  which  nerves  in 
general  are  susceptible ;  consequently,  neuralgia  of  the  lower  ex- 
tremity is  the  most  frequent  and  dangerous,  its  importance  not 
admitting  of  a  portion  being  removed  for  the  cure  of  the  disease. 
M.  Malagodi,  however,  operated  once  in  this  manner,  in  1828, 
and  says,  that  the  patient  preserved  the  use  of  his  limb.  In 
1836,  I  successfully  removed  a  scirrhous  tumour,  as  large  as  an 
ostrich's  egg,  which  was  encysted  in  it  beneath  the  ischium.  In 
this  case,  however,  there  was  no  paralysis  either  before  or  after 
the  operation ;  and  it  was  the  same  with  a  steatoma,  weighing 
eight  pounds,  which  had  converted  the  nerve  into  a  membrane. 

The  skeleton  of  the  crural  region  comprehends  the  body  of 
the  femur  and  the  trochanters.  Padded  by  thick  and  numerous 
muscles,  this  bone  is  thus  protected  against  direct  causes  of 
fracture ;  but  its  thickness  diminishing  towards  the  centre  and 
its  length  predispose  it,  more  than  any  other,  to  indirect  fracture. 
The  weight  of  the  body  on  the  one  hand,  the  resistance  of  the 
ground  on  the  other,  striking,  if  we  may  so  say,  on  its  thinnest 
and  most  curved  point,  render  fractures  easy. 

From  this  disposition,  the  flexor  muscles  of  the  leg  are  so 
much  prolonged  from  the  axis  of  the  femur,  that  they  tend  to 
augment  the  concavity,  whilst,  on  the  contrary,  those  lying  on 
its  anterior  surface  oppose  this  so  violently,  in  their  sudden 
contractions,  that  fractures  by  simple  muscular  action  are  by 
no  means  difficult  to  be  understood. 

The  muscular  arrangement  causes  fractures  of  the  body  of  the 
femur  to  be  of  two  kinds,  with  respect  to  the  subsequent  dis- 
placement. They  occur  at  the  upper  half,  and,  yet,  beneath  the 
lesser  trochanter,  or  in  the  lower  half,  and  then  above  the  popli- 
teal cavity.  In  the  former,  the  action  of  the  pectineus,  psoas, 
and  iliacus  muscles  predominates,  and  the  upper  portion  of  the 
bone  almost  constantly  passes  in  front  of  the  other.  In  the 
latter,  on  the  contrary,  the  gluteus  maximus  on  the  one  hand, 
and  two  of  the  adductors  on  the  other,  overcome  the  preceding 
muscles,  by  drawing  the  same  portion  backwards,  whilst  the  in- 
ferior, pulled  by  the  adductor  magnus,  semi-tendinosus,  semi- 
membranosus, and  biceps,  is  dragged  by  the  triceps  and  rectus, 
which  tend  to  make  it  overlap  the  front  of  the  upper  portion. 

If  we  may  easily  understand  the  considerable  riding,  some- 
times observed  in  these  fractures,  from  the  length,  number,  and 
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power  of  the  muscles  passing  from  the  pelvis  to  the  leg,  without 
being  attached  to  the  thigh,  we  may  as  easily  imagine,  if  we 
consider  the  power  of  the  biceps  and  adductors,  as  well  as  their 
attachments  to  the  femur,  that,  in  other  cases,  there  is  scarcely 
any  displacement. 

The  curvature  of  the  femur  should  be  particularly  studied, 
when  we  would  apply  any  extending  apparatus  upon  the  thigh. 
Perhaps  this  curve  is  one  of  the  greatest  obstacles  to  fractures 
being  cured  without  deformity.  However  effectively  we  may 
have  removed  the  riding  by  any  of  the  known  methods  of  ex- 
tension, the  power  being  applied  in  a  straight  line,  we  generally 
find  that  this  curvature  is  more  or  less  diminished.  Whether 
we  merely  use  Scultet's  bandage,  or  pillows,  firmly  pressed  on 
the  internal,  external,  and  anterior  surface  of  the  thigh,  or 
whether  we  fix  the  injured  limb  against  the  sound,  the  same 
effect  will  be  produced ;  the  bone  will  be  more  or  less  shortened, 
and  the  two  extremities  of  the  fracture  may  project  backwards.* 

As  the  principal  aim  of  surgeons,  in  the  various  methods  pro- 
posed for  amputation  of  the  thigh,  is  to  avoid  the  projection  of 
the  bone,  I  must  be  excused  for  briefly  considering  this  sutv 
ject.  In  whatever  manner  we  operate,  we  can  never  prevent 
the  retraction  of  the  rectus,  sartorius,  gracilis,  biceps,  semi- 
tendinosus,  and  membranosus  muscles.  Enveloped  in  as  many 
fibrous  sheaths,  taking  their  fixed  points  at  the  pelvis,  these 
muscles  retract  most  when  the  amputation  is  performed  near  the 
knee.  Consequently,  we  should  divide  the  integuments  as  far 
as  possible  from  the  point  where  the  femur  is  to  be  sawed,  when 
we  operate  low  down.  The  triceps  and  adductors,  on  the  con- 
trary, being  one  with  the  bone,  cannot,  in  any  case,  retract  far. 

To  obtain  an  advantageous  result,  we  should,  therefore,  not 
only  cut  the  superficial  muscular  layer  very  low  down,  but,  also, 

*  This  shortening  of  the  limb  after  fracture  is  by  no  means  so  general  a  rule  as 
M.  Velpeau  seems  to  imply,  as  every-day  experience  proves  ;  neither  do  I  consider 
that  the  femur  need  permanently  be  deprived  of  its  convexity.  The  facility 
with  which  the  reduction  is  effected  depends  upon  the  position  in  which  we  place  the 
patient's  limb,  and  the  direction  in  which  we  make  the  extension.  If  we  attempt  re- 
duction whilst  the  limb  is  extended,  we  shall,  I  may  say,  almost  invariably  fail,  as  the 
muscles  being  all  extended,  and,  consequently,  all  endeavouring  to  contract,  will  resist 
our  efforts,  unless  we  employ  greater  force  than  is  compatible  with  the  welfare  of  the 
patient ;  but  if  we  previously  flex  the  knee,  and  bend  the  thigh  upon  the  pelvis,  we, 
by  that  means,  place  most  of  the  principal  muscles  in  a  state  of  relaxation,  and  may 
then  have  perfect  command  over  the  broken  portions,  and  attain  our  object  with  com- 
parative facility  to  ourselves,  and  certainly  with  less  inconvenience  to  the  patient ;  the 
convexity  of  the  femur  may  always  be  preserved  by  having  the  splint  properly 
padded.  The  aim  of  the  surgeon,  after  the  bones  have  been  returned  to  their  appo- 
sition, is  to  keep  the  limb  at  perfect  ease,  placing  it  in  such  a  position  that  the 
muscles  may  be  at  rest,  but  not  keeping  up  extension,  as  that  should  be  passive  ; 
merely  preventing  contraction,  without  actively  stretching  the  muscles.  The  best 
apparatus  is  Mr.  Amesbury's  double  inclined  plane,  with  my  addition,  by  which  all 
this  may  be  obtained.  The  limb  being  perfectly  quiescent,  it  requires  but  little 
trouble  to  keep  it  so,  but,  in  Desault's  straight  splint,  the  muscles  being  kept  upon 
the  stretch,  there  is  a  continual  warfare  between  them  and  the  instrument,  and  then 
it  is  that  the  inconvenience  mentioned  by  M.  Velpeau  occurs. — H.  II. 
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favour  immediate  retraction;  subsequently  dividing  the  deep 
layer  as  high  as  possible.  The  whole  question  is  contained  in 
this.  The  length  of  the  muscles  of  the  thigh  generally  render 
its  amputations  serious,  in  consequence  of  the  purulent  infiltra- 
tions which  they  favour  in  an  especial  manner. 

When  the  diseased  portion  of  the  limb  is  removed,  the  follow- 
ing is  the  order  of  parts,  taking  the  bone  for  a  centre :  firsts 
anteriorly,  the  middle  portion  of  the  triceps  and  the  rectus 
femoris,  separated  by  a  layer  of  cellular  tissue,  commonly  con- 
taining the  muscular  artery :  secondly,  posteriorly,  the  attach- 
ment of  the  adductors,,  a  thick  cellular  layer  enclosing  some  of 
the  branches  of  the  perforating  arteries,  the  biceps,  semi-tendi- 
nosus  and  membranosus  muscles,  with  the  great  sciatic  nerve  ; 
the  nerves^  possessing  no  power  of  contraction,  sometimes  project 
through  the  wound  after  amputations :  thirdly,  externally,  the 
vastus  extern  us  alone,  without  any  arteries  :  fourthly,  internally, 
lying  immediately  upon  the  bone,  the  vastus  internus;  subse- 
quently, the  adductors ;  between  them,  the  femoral  artery  and 
vein ;  next,  the  sartorius  muscle,  enclosed  in  its  sheath,  and  the 
gracilis,  also  contained  in  its  investment. 

Resection. — Thus  we  observe  that,  externally,  the  thigh  en- 
closes neither  arteries,  veins,  nor  nerves  of  any  importance. 
The  bone,  covered  by  the  vastus  externus  or  aponeurosis,  is- 
there  more  superficial,  as  its  natural  convexity  is  turned  in  that 
direction.  It  is,  consequently,  here,  that  we  must  expose  it, 
when  we  would  remove  or  refresh  the  ends,  in  cases  of  uncon- 
solidated fracture,  or  cut  away  the  superior  portion,  as  performed 
by  several  surgeons;  create  an  anormal  articulation  in  anchy- 
losis, after  the  manner  of  Barton  and  Rogers;  and,  lastly,  re- 
move splinters  or  sequestra. 

Projecting  for  about  an  inch  above  and  half  an  inch  behind 
the  neck,  the  trochanter  major,  giving  attachment  to  the  middle 
and  small  glutei,  covered  by  the  anterior  edge  of  the  gluteus 
maxim  us  when  the  thigh  is  bent,  is,  on  the  contrary,  nearly 
subcutaneous  during  extension  of  the  limb.  A  bursa  mucosa, 
commonly  very  large,  is  found  between  its  external  surface  and 
the  skin,  or,  rather,  between  its  posterior  border  and  the  gluteus 
maximus  muscle.  As  this  is  subject  to  the  same  diseases  as 
other  bursas  mucosae,  its  presence,  to  a  certain  extent,  explains 
the  caries  and  necrosis  by  which  the  great  trochanter  is  fre- 
quently affected. 

The  anatomical  relations  of  this  process  render  its  removal 
very  easy ;  but  the  surgeon  must  not  forget  the  attachment  of 
the  gemelli,  pyramidal  is,  and  obturator  muscles,  nor  the  elasti- 
city and  abundance  of  the  cellular  tissue  placed  behind  the  neck 
of  the  femur. 
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SECTION  THIRD. 

FEMORO-TIBIAL  REGION. 

This  portion  of  the  abdominal  extremity  very  exactly  repre- 
sents the  elbow.  Its  form  is  very  irregular,  and  difficult  of 
description.  It  presents  two  regions,  one  anterior,  the  other 
posterior ;  the  knee  and  the  popliteal  cavity. 

Of  the  knee. — Externally,  the  knee  offers,  in  the  middle,  a  very 
marked  prominence,  much  larger  in  semi-flexion  than  in  com- 
plete extension  or  flexion,  having  its  apex  directed  downwards, 
corresponding  to  the  patella.  Above  and  below,  the  limb  in 
extension,  and  the  muscles  quiescent,  we  find  a  cavity,  upon  each 
of  which  we  apply  a  graduated  compress  when  we  would  ap- 
proximate the  two  portions  of  a  fractured  patella.  When  the 
muscular  contraction  occurs  during  semi-flexion,  each  of  these 
two  cavities  is  divided  into  two  fossae ;  one  by  the  tension  of  the 
ligamentum  patella?,  the  other  by  that  of  the  rectus  femoris 
muscle.  Beneath  the  inferior,  we  remark  another  immoveable 
eminence,  which  is  continuous  with  the  crest  of  the  tibia.  Late- 
rally, we  perceive,  internally,  a  third  cavity,  parallel  to  the  axis 
of  the  limb,  and  continuous,  superiorly  and  inferior! y,  with  the 
internal  fossae  of  the  two  preceding  depressions.  An  instrument 
introduced  at  one  of  these  points  penetrates  directly  into  the 
articulation,  or,  rather,  into  the  synovial  cavity.  Fluctuation 
in  hydarthrosis  is  most  easily  felt  here.  More  posteriorly  is 
an  eminence,  formed  by  the  internal  condyle  of  the  femur,  itself 
presenting  two  others ;  one,  anterior,  bounds  the  preceding  gut- 
ter; the  other,  posterior,  forms  a  portion  of  the  internal  border 
of  the  popliteal  space.  Beneath  these  two  tuberosities,  we  feel 
a  narrow  transverse  fissure,  conducting  directly  into  the  joint ; 
subsequently,  a  little  below,  the  internal  condyle  of  the  tibia, 
continuous  with  the  inner  border  of  that  bone.  Superiorly,  this 
eminence  is  prolonged  by  a  kind  of  cord,  easily  distinguished 
when  the  limb  is  semi-flexed,  and  corresponding  to  the  tendon 
of  the  adductor  magnus ;  in  front  of  which  we  remark  the  relief 
formed  by  the  vastus  internus.  Externally  there  is  likewise  a 
gutter,  only  well  marked  during  extension,  and  lost  in  the  two 
external  fossettes  of  the  cavities  at  first  indicated ;  the  superior, 
corresponding  to  the  interval  separating  the  species  of  tendon  of 
the  vastus  externus  from  that  of  the  rectus  femoris.  A  little 
more  externally,  we  see  a  projection,  formed  by  the  external 
condyle,  but  smaller  than  the  internal ;  below,  we  remark  a 
small  fissure,  placed  transversely,  also  indicating  the  articulation ; 
finally,  the  external  condyle  of  the  tibia,  externally  and  inferior- 
]y,  the  head  of  the  fibula,  are  the  last  objects  to  be  noticed. 

These  peculiarities,  which  may  be- observed  at  the  first  glance, 
*  g  g  5 
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lead  to  numerous  surgical  applications,  whether  as  regard's  the 
spot  where  we  would  introduce  the  knife  for  disarticulation  of 
the  leg,  or  in  penetrating  the  joint  when  diseased,  in  order  to 
form  a  diagnosis  or  prognosis  of  wounds  of  this  region,  or,  lastly, 
to  appreciate  displacements  and  fractures.  As  in  the  elbow,  the 
skin  is  thick,  reddish,  and  more  or  less  wrinkled  over  the  middle 
eminence  of  the  knee. 

The  subcutaneous  tissue,  abandoning  the  projections  formed  by 
the  muscles  of  the  thigh,  gradually  disembarrasses  itself  of  its 
fat.  Its  lamellae,  approximating,  condense,  and  terminate  by 
almost  blending  with  the  aponeurosis.  Thicker,  internally, 
where  it  encloses  the  internal  saphena  vein,  it  merely  forms  a 
very  thin  membrane  externally. 

In  front  of  the  patella,  its  lamellae  constitute  a  bursa  mucosa, 
frequently  filled  with  blood  or  serum.  The  posterior  wall  of  the 
cyst  is  then  so  firmly  attached  to  the  patella,  that  they  are  sepa- 
rated with  great  difficulty  even  by  dissection.  Thus,  some  sur- 
geons are  contented  to  remove  all  its  free  or  anterior  portion1 
with  the  integuments.  We  may  remark  that,  under  these  cir- 
cumstances, the  cicatrix  is  not  always  formed  at  the  expense 
of  the  skin,  that  there  are  no  granulations,  but  that  the  bottom 
of  the  wound  becomes  hard,  dry,  and,  finally,  constitutes  a  horny 
cicatrix. 

The  superficial  position  of  the  knee,  and  the  continued  fric- 
tion to  which  it  is  exposed,  render  this  bursa  a  most  important 
part  in  surgery.  Having  the  power  of  dilating  and  extending, 
abscesses  and  tumours  sometimes  acquire  considerable  magni- 
tude. Its  abscesses,  being  independent  of  the  joint,  may  be 
opened  largely,  without  risk,  and  stimulating  fluids  be  in- 
jected, to  produce  adhesive  inflammation.  However,  when  it 
enlarges,  its  dissection,  towards  the  sides,  becomes  both  difficult 
and  dangerous,  as  it  quickly  overlaps  the  patella  or  its  liga- 
ments. Lupia,  in  front  of  the  knee,  appertains  to  it,  and  is 
almost  always  the  result  of  effusion  of  blood.  When  once  trans- 
formed into  a  cyst,  it  is  no  longer  sufficient  to  open  nor  even  to 
excise  it,  but  the  whole  must  be  removed. 

Abscesses  of  this  bursa  may  extend  far  into  the  cellular  tissue 
of  the  thigh,  or  become  dangerous  by  opening  into  the  joint. 
Pushing  the  synovial  membrane  internally,  it  allows  the  bistouri 
to  be  introduced  with  less  danger  than  might  at  first  be  ima- 
gined. The  general  symptoms  accompanying  these  abscesses, 
the  state  of  the  skin,  and  the  situation  of  the  swelling,  are  suffi- 
cient to  prevent  their  being  confounded  with  those  commencing 
in  the  articulation. 

In  consequence  of  the  compact  texture  of  the  subcutaneous 
tissue  over  the  patella  and  the  condyles,  wounds,  with  loss  of 
substance,  unite  but  badly  by  first  intention.  In  infiltrations 
of  the  limb,  or  in  fat  individuals,  these  parts  appear,  as  it 
were,  buried3  instead  of  projecting.    The  eminences  of  the 
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patella  and  condyles  have,  also,  a  tendency  to  protrude  through 
corresponding  wounds,  interrupting  cicatrisation  in  some  indi- 
viduals. 

The  aponeurosis,  almost  confounded  with  the  ligaments,  covers 
the  whole  joint.  Thinner  and,  as  it  were,  reduced  to  cellular 
membrane  in  the  excavations  above  and  beneath  the  patella,  it 
is  thicker  externally  than  internally.  Hence,  in  hydarthrosis, 
the  synovial  sac  projects  more  particularly  in  the  latter  direction. 
Fixed  over  the  condyles,  it  binds  down  the  patella,  its  ligament, 
and  the  tendon  of  the  extensor  of  the  leg,  but  very  loosely.  Con- 
founded with  the  external  surface  of  the  lateral  ligaments,  and 
continuous  with  the  expansion  of  the  tendons  of  the  internal 
hamstring  muscles,  it  forms  a  kind  of  capsule,  sustaining  the  sy- 
novial membrane.  In  a  word,  the  aponeurosis  of  the  knee  is  a 
process  of  the  fascia  lata,  the  fibres  of  which,  divided  at  some  points, 
unite  into  bands  at  others,  to  accommodate  themselves  to  the 
bony  eminences  and  corresponding  excavations. 

Muscles. — The  termination  of  the  triceps,  a  portion  of  the 
rectus  femor is ,  adductor  magnus,  and  the  expansion  of  the  tendons 
of  the  sartorius,  gracilis,  semi-tendinosus,  and  semi-membranosus,  and 
the  commencement  of  the  popliteus,  are  the  only  muscular  de- 
pendencies found  at  the  knee.  The  first,  attached  to  the  exter- 
nal condyle  of  the  femur  by  a  very  strong  tendon,  separates  the 
excavation,  above  the  patella,  from  the  corresponding  femoro- 
condyloid  fissure.  Internally,  the  triceps  appears  to  arise  from  the 
tendon  of  the  adductor  magnus.  Its  fibres,  more  numerous  in 
that  direction,  also  descend  lower,  consequently  producing  a 
more  considerable  projection.  On  both  sides  it  is  attached  to 
the  edges  of  the  tendinous  portion  of  the  rectus,  which  becomes 
common  to  three  portions  of  the  triceps.  Finally,  applied  over  the 
anterior  surface  of  the  femur,  drawing  directly  upon  the  patella, 
this  tendon  considerably  increases  the  number  of  fleshy  fibres, 
which,  in  their  turn,  endow  the  tendon  with  greater  power,  by 
preventing  the  possibility  of  its  deviation  from  the  median  line. 
Notwithstanding  its  great  strength,  it  may  break  from  violent 
muscular  action,  as  observed  by  Petit  in  three  instances.  Between 
the  tendon  of  the  rectus  and  the  cruralis,  there  is  a  dilatable 
bursa,  not  communicating  with  the  joint,  but  nearly  always 
forming  a  complete  cyst,  in  which  we  may  have  effusion,  distinct 
from  hydarthrosis. 

The  synovial  membrane,  extending  considerably  above  the 
condyles,  in  effusions  into  the  joint,  the  termination  of  the  ante- 
rior muscles  of  the  thigh  is  sometimes  very  much  elevated,  at 
the  same  time  that  the  morbid  projection  overlaps  the  middle 
tendon,  in  the  fossa  above  the  patella.  Hence,  the  dangers  at- 
tending deep  wounds  above  the  patella,  in  front  of  the  knee,  and 
the  reason,  of  their  differing,  in  this  point  of  view,  from  those  in 
the  rest  of  the  thigh. 

The  synovial  capsule  is  strengthened  by  a  very  thick  fibrous 
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expansion ;  the  triceps  also  furnishes  it  with  a  small  fleshy  fasci- 
culus, which  may  be  considered  as  an  extensor.  The  adhesion 
of  this  muscle  to  the  femur  is  very  weak ;  its  fibres  are  united  by 
cellular  tissue,  so  supple,  that  matter  formed  in  the  articulation 
separates  it,  after  having  pierced  the  synovial  membrane,  and 
thus  flows  towards  the  middle  of  the  thigh ;  whilst,  on  the  other 
hand,  inflammation  may  be  primitively  developed  there,  produc- 
ing an  abscess  as  large  as  difficult  to  be  recognised,  in  conse- 
quence of  its  depth ;  which  is,  moreover,  extremely  dangerous, 
since  it  produces  exfoliation,  necrosis  of  the  bone,  and  may  pene- 
trate the  articulation. 

Towards  the  leg,  the  tendon  of  the  muscles  of  the  thigh  is 
prolonged  as  far  as  the  tuberosity  of  the  tibia,  under  the  name 
of  ligamentum  patettce.  Rupture  of  this  ligament  has  the  same 
influence  over  the  motions  of  the  limb  as  transverse  fractures 
of  the  patella,  as  upon  it  depends  the  whole  action  of  the  triceps 
upon  the  tibia.  It  is  separated  from  the  tibia  by  a  bursa 
mucosa,  smaller  than  that  of  the  patella,  and  sometimes  commu- 
nicating with  the  joint.  Abscesses,  collections,  and  diseases  of 
this  bursa  occasionally  reach  the  joint  above,  and  solid  tumours 
formed  in  it  are  extremely  dangerous  and  difficult  to  remove,  in 
consequence  of  the  ligamentum  patellae;  so  much  so  that,  in 
1 833,  in  an  operation  of  this  kind,  I  was  obliged  to  divide  it 
in  half. 

The  tendon  of  the  adductor  magnus,  terminating  on  the  in- 
ternal tuberosity  of  the  condyle  of  the  femur,  appears  continuous 
with  the  internal  lateral  ligament  of  the  joint,  which  is  sufficient 
to  prevent  its  being  mistaken  for  those  entering  into  the  compo- 
sition of  the  internal  border  of  the  ham.  The  tendons  of  the 
gracilis,  semi-tendinosus,  and  sartorius  enter  very  slightly  into 
this  region,  where  they  spread  out  upon  the  tibia.  The  small 
bursa  existing  between  their  external  surface  and  the  skin,  op- 
posite the  articular  interstice,  being  liable  to  various  transforma- 
tions, and  to  become  a  tumour  of  some  magnitude,  shows  how 
easily  it  might  be  mistaken  for  a  node,  and  the  fears  which  might 
attend  its  extirpation.  I  operated  successfully  twice,  in  1831 
and  1832 ;  in  one  patient,  it  equalled  the  dimensions  of  a  small 
egg,  and  was  transformed  into  medullary  tissue ;  in  the  other, 
it  was  as  large  as  a  walnut,  and  presented  several  cavities,  filled 
with  gelatinous  matter.  That  of  the  popliteus  is  remarkable; 
in  that,  fixed,  at  first,  behind  the  tuberosity  of  the  condyle,  it 
winds  immediately  behind  the  femoro-tibial  articulation,  and 
above  the  superior  fibulo- tibial  joint.  Enveloped  in  a  prolonga- 
tion of  the  articular  synovial  membrane,  and  concealed  by  the 
external  lateral  ligament  and  tendon  of  the  biceps,  the  popliteus 
muscle  allows  an  instrument,  placed  at  some  lines  below  and 
behind  the  projection  of  the  external  condyle  of  the  femur,  to 
open  into  the  cavity  of  the  knee  with  facility. 

Arteries. — Furnished  by  the  superior  and  inferior  articular 
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and  tibial  recurrent,  the  arteries  of  the  knee,  in  their  normal 
condition,  are  never  sufficiently  large  for  their  division  to  cause 
alarming  hemorrhage.  After  ligature  of  the  popliteal,  or  even 
in  aneurism  of  that  trunk,  they,  on  the  contrary,  frequently  ac- 
quire considerable  size.  It  is  not,  therefore,  uncommon  to  see 
the  anastomotic  arch  of  the  inferior  and  superior  internal  articu- 
lar equal,  and  even  surpass  the  volume  of  a  crowquill.  The 
same  thing  occurs,  but  less  frequently,  in  the  external  branches, 
and  they  all  form  a  rich  and  so  complicated  plexus,  that  opera- 
tions, under  these  circumstances,  require  especial  attention  on 
the  part  of  the  surgeon.  In  1822,  I  injected  and  dissected  the 
limb  of  an  individual  whose  popliteal  artery  Pelotin  had  tied 
forty-two  years  previously ;  it  was  the  first  operation,  of  this 
kind,  performed  in  France.  The  articular  arteries  were  in  the 
state  that  I  have  described.  If  disarticulation  of  the  limb  should 
become  necessary,  under  similar  circumstances,  we  must  expect 
to  find  numerous  and  large  vessels. 

Veins. — The  saphena,  the  only  one  deserving  of  mention,  lies 
between  the  integuments  and  the  internal  condyle  of  the  femur, 
and  may  easily  be  compressed  by  external  bodies,  circulation 
being  thus  interrupted. 

The  lymphatics  offer  no  peculiarity. 

Nerves. — Some  filaments  of  the  obturator  and  crural  arrive  at 
the  patella.  The  branch  preserving  the  name  of  femoral,  and 
leaving  the  artery  before  its  passage  across  the  adductor  muscles, 
also  descends,  in  the  superficial  layer  of  the  triceps,  as  far  as  the 
front  of  the  knee.  Various  filaments  from  the  internal  and 
external  popliteal  nerves  equally  supply  this  part ;  and,  lastly, 
the  saphena  also  traverses  this  region,  in  some  individuals, 
although  it  more  particularly  appertains  to  the  internal  border 
of  the  ham. 

Popliteal  region. — Externally,  the  ham,  to  a  certain  degree,  re- 
sembles the  bend  of  the  arm,  but  its  excavations  and  eminences 
present  themselves  in  an  inversed  order.  Its  inferior  relief  re- 
tracting, and  rapidly  lost  in  the  popliteal  cavity,  is  analogous  to 
the  bicipital  eminence.  The  triangular  excavation,  occupying 
the  centre,  having  its  apex  more  or  less  prolonged  in  the  poste- 
rior femoral  region,  very  deep  in  semi- flexion,  almost  entirely 
disappears  in  extension  of  the  limb.  Its  base  seems  to  embrace 
the  preceding  eminence ;  and  of  its  two  margins,  the  external  is 
formed  by  the  biceps  muscle  or  its  tendon,  whilst  the  internal  is 
derived  from  the  union  of  the  sartorius,  semi-tendinosus,  gracilis, 
and  semi-membranosus  muscles.  If  we  would  extend  the  first, 
and  make  it  project,  we  should  bend  the  leg  at  the  same  time 
that  the  point  of  the  foot  is  turned  outwards.  We  render  the 
other  very  prominent  when,  the  limb  being  already  semi-flexed, 
we  endeavour  to  flex  it  still  more,  the  heel  being  placed  against 
a  resistant  body.  We  may  then  feel,  beneath  the  skin,  a  fissure, 
separating  the  tendons  of  the  gracilis  and  semi-tendinosus ; 
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and  this  margin  of  the  ham  may  be  nearly  two  inches  broad, 
whilst  it  almost  entirely  disappears  in  extension,  or,  at  least, 
projects  but  very  slightly  over  the  posterior  surface  of  the  femur. 

When  extended,  the  borders  of  the  ham  may  be  divided  trans- 
versely, without  the  artery  being  implicated,  whilst  in  relaxation 
it  would  be  quite  the  contrary.  A  ball  or  sword  may  also  tra- 
verse them,  and  pass  behind  the  femur,  when  the  limb  is  bent; 
whilst  the  leg  being  extended,  the  vulnerant  bodies  would  inevi- 
tably strike  against  the  bone  of  the  thigh.  MM.  Jobert,  Ash- 
mead,  and  Bourjot  recommended  the  internal  supra-condyloid 
fossa  as  the  spot  for  exposing  the  popliteal  artery  in  cases  of 
aneurism.  But  attempts  on  the  dead  body  have  proved  to  me 
that  the  bone  and  tendons,  between  which  the  instrument  must 
act,  would  render  the  operation  more  difficult  and  dangerous 
than  in  the  popliteal  cavity  itself. 

The  skin,  much  more  delicate  and  elastic  than  in  front,  is 
also  much  more  extensible.  It  sometimes  presents  transverse 
wrinkles,  but  is  much  more  frequently  smooth,  delicate,  and 
bare. 

The  subcutaneous  tissue,  thin  and  more  lamellous  than  in  the 
thigh,  is  thicker  and  less  compact  than  at  the  knee.  The  fat 
sometimes  forms  a  very  dense  layer,  and  encloses  all  the  elements 
capable  of  producing  inflammation  and  abscess,  which,  when 
deep-seated,  are  exceedingly  dangerous. 

The  aponeurosis,  from  the  centre  of  the  popliteal  cavity,  splits 
externally  to  envelope  the  biceps,  and  to  unite,  by  its  external 
portion,  with  the  aponeurosis  of  the  anterior  region,  whilst  its 
internal  layer  is  lost  in  the  periosteum.  Internally  it  also 
splits  to  form  a  canal  for  each  of  the  muscles  or  tendons.  Ex- 
tending from  the  cutaneous  surface  of  the  external  condyle,  and 
from  the  head  of  the  fibula,  or,  rather,  from  the  margin  of  the 
biceps,  it  runs  transversely  to  the  posterior  border  of  the  ex- 
pansion of  the  tendons  of  the  sartorius,  &c.  and  thus  binds  down 
the  middle  muscular  eminence,  or  the  commencement  of  the 
calf.  Here  its  fibres  interlace,  or  are  oblique,  but  in  the 
femoral  portion  of  the  region  they  are  mostly  transverse.  Its 
deep  lamellae  are  so  rarified  in  the  popliteal  excavation,  that 
they  mingle  with  the  cellulo-fibrous  tissue,  enveloping  the  nerves 
and  vessels.  Although  sufficiently  strong  to  oppose  a  certain 
degree  of  resistance  to  the  developement  of  aneurismal  tumours, 
it  is  not  sufficient  to  prevent  the  progress  of  these  diseases  for 
any  length  of  time. 

The  muscles  circumscribe  a  large  lozenge-shaped  space,  which 
would  be  divided  into  two  triangles  by  a  line  drawn  trans- 
versely above  the  condyles  of  the  femur.  Of  these  the  superior 
femoral,  very  large,  is  the  proper  popliteal  cavity ;  the  other, 
inferior,  the  tibial,  smaller,  separates  the  origin  of  the  two 
gastrocnemii. 

The  biceps  bounds  the  femoral  triangle  externally.  The 
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fibres  of  its  short  head,  running  obliquely  from  the  linea  aspera 
to  the  tendon  of  its  ischiatic  portion,  appear  principally  to  be 
intended  to  increase  the  power  of  this  muscle,  by  preventing  its 
separation  from  the  bone  during  flexion.  Enveloped  by  apo- 
neurosis, sliding  over  the  posterior  surface  of  the  external  con- 
dvle  of  the  femur,  before  arriving  at  the  head  of  the  fibula,  it  is 
separated  from  the  articulation  by  a  fibrous  layer,  sufficiently 
thick  to  prevent  its  dragging  upon  the  synovial  membrane 
during  its  contractions. 

Of  the  four  muscles  entering  into  the  composition  of  the  inter- 
nal border  of  this  space,  the  most  superficial,  proceeding  from 
within  outwards,  is  the  sartorius,  which  remains  fleshy  as  far 
as  the  condyle  of  the  femur.  Its  tendon,  thrown  inwards  and 
backwards  by  this  prominence,  before  spreading  out  on  the 
internal  surface  of  the  tibia,  acts  there  as  upon  a  pulley,  and  so 
adducts  the  limb,  at  the  same  time  that  it  flexes  it.  The  gracilis, 
almost  entirely  reduced  to  its  tendon,  approximates  the  thighs, 
always  favouring  flexion  of  the  limb. 

The  semi-tendinosus  projects  most  backwards,  because,  arising 
from  the  ischium  superiorly,  it  descends  upon  the  tibia  lower 
than  the  others,  and  is  very  far  from  the  femur  when  the  limb 
is  flexed.  Whilst  the  two  others,  being  inserted  superiorly  on  a 
plane,  anterior  to  this  bone,  cannot  be  so  much  separated  from 
it.  It,  moreover,  draws  the  point  of  the  foot  very  strongly 
inwards. 

The  semi-mcmbrarwsus,  the  largest,  strongest,  and  most  deeply 
seated,  is  external  to  the  others,  and  nearer  the  femur.  Form- 
ing the  internal  wall  of  the  popliteal  cavity,  without  being  always 
attached  to  the  internal  branch  of  the  inferior  bifurcation  of  the 
linea  aspera,  otherwise  than  by  its  investing  aponeurosis,  it 
establishes  a  difference  between  the  two  borders  of  the  ham, 
inasmuch  as  the  short  portion  of  the  biceps  is  attached  immedi- 
ately on  the  bone.  Passing  behind,  and  internal  to  the  internal 
condyle  of  the  femur,  to  attach  itself  to  the  corresponding  tuber- 
osity of  the  tibia,  it  is  the  nearest  to  the  articulation,  which  it 
moreover  strengthens,  by  sending  a  fibrous  expansion  over  its 
posterior  surface,  which,  with  the  ligament  of  that  articulation, 
appears  destined  to  keep  the  synovial  membrane  separated  from 
the  cartilaginous  surfaces  during  flexion  of  the  limb. 

The  inferior  or  tibial  triangle  is  formed  by  the  separation  of 
the  gastrocnemii.  Attached  above  the  condyles,  and  bounded 
by  the  tendon  of  the  biceps  externally,  and  semi-membranosus 
internally,  bending  over  the  posterior  femoral  eminences  as 
over  a  pulley,  during  extension  of  the  limb,  these  muscles  con- 
stantly tend,  in  fractures  of  the  inferior  fifth  of  the  femur,  to 
draw  the  portion  upon  which  they  are  attached  backwards ;  hence, 
flexion  of  the  limb  is  the  only  position  by  which  we  may  insure 
exact  apposition. 

The  plantaris,  remarkable  for  its  smallness,  would  not  merit 
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any  notice,  if,  in  running  from  the  superior  portion  of  the  ex- 
ternal condyle,  in  front  of  the  internal  portion  of  the  gastro- 
cnemius to  the  leg,  it  did  not  cross  the  popliteal  vessels  and 
nerves,  compressing  them  in  forced  extension  of  the  limb. 

The  popliteus  winds  from  without  and  above,  inwards  and 
downwards,  behind  the  articulation,  which  it  crosses,  and  against 
which  it  is  applied.  Covered  by  a  layer  continuous  with  the 
fibrous  elements  of  the  articulation  above,  and  making  part  of 
the  deep  aponeurotic  expansion  of  the  leg  below,  it  is  thus  bound 
down  to  the  posterior  surface  of  the  bone.  The  synovial  mem- 
brane investing  its  tendon,  sometimes  continuous  as  far  as  the 
head  of  the  fibula,  amputation  of  the  leg,  through  the  con- 
dyles of  the  tibia,  may  become  extremely  dangerous.  Lastly, 
the  apex  of  the  soleus,  mounting  to  beneath  the  head  of  the 
fibula,  lies  also  in  this  region,  where  we  meet  with  its  aponeu- 
rotic arch.  Much  more  like  that  of  the  diaphragm  than  that 
traversing  the  femoral  artery,  at  its  entrance  in  the  popliteal 
region,  this  arch  depends  on  a  fibrous  band,  which  passes  behind 
the  vessels  and  nerves,  uniting  the  fibular  and  tibial  portions  of 
the  muscle. 

Arteries. — The  popliteal,  the  continuation  of  the  femora>,  extends 
from  the  opening  in  the  adductors  to  the  arch  of  the  soleus. 
Oblique  from  within  outwards,  it  is  superiorly  at  the  inner  side 
of  the  ham,  whilst,  below,  we  meet  it  nearer  the  external  side. 
Being  in  relation  with  the  posterior  surface  of  the  adductor 
inagnus,  femur,  articulation  or  ligament  closing  it,  and  popli- 
teus muscle ;  being,  generally,  only  separated  from  these  parts 
by  a  thin  layer  of  cellular  tissue  or  fat,  it  is  necessary,  that  in 
traversing  the  joint  we  take  the  greatest  precautions  to  avoid  it. 
It  may,  on  emergency,  be  compressed  against  the  femur  in  the 
popliteal  cavity.  Its  adherence  to  the  vein  being  more  intimate 
than  in  the  thigh,  this  latter,  unless  great  care  is  taken,  may 
easily  be  wounded  by  the  aneurism  needle,  in  passing  a  ligature 
round  the  former.  More  posteriorly,  and  a  little  externally,  we 
find  the  internal  popliteal  nerve ;  subsequently,  cellular  lamellae, 
fat,  and  aponeurosis.  Internally,  it  at  first  runs  immediately 
close  to,  subsequently  at  a  great  distance  from,  the  external 
surface  of  the  semi-membranosus  muscle,  as  far  as  the  internal 
condyle ;  and  contracts,  externally,  the  same  relations  with  the 
biceps  muscle.  It  is  concealed  between  the  condyles  by  the 
popliteal  nerve  and  vein  posteriorly,  and  by  the  gastrocnemii 
muscles  on  each  side.  Crossed  by  the  plantaris  before  entering 
the  fibrous  arch  of  the  soleus,  enveloped  by  lymphatic  glands, 
fat,  and  cellular  tissue,  it  would  be  difficult  to  expose  it  at  this 
point,  unless,  according  to  the  method  of  M.  Moreau,  by  cutting 
over  the  part  separating  the  fissure  of  the  calf  from  the  internal 
border  of  the  ham,  and  pushing  the  superior  extremity  of  the 
internal  gastrocnemius  outwards  or  backwards.  Its  bifurca- 
tion, opposite  the  condyles  of  the  femur,  as  I  have  twice  seen, 
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or  higher,  as  mentioned  by  Sandifort,  Portel,  Ramsay,  is  the 
only  anomaly,  worthy  of  attention,  which  has  been  presented 
by  the  popliteal  artery,  up  to  the  present  time. 

Several  authors  have  thought  to  account  for  the  frequency  of 
popliteal  aneurism,  by  the  relations  of  the  artery  with  the  bone. 
Richerand,  for  example,  maintains  that  this  vessel  may  be  rup- 
tured in  violent  and  sudden  extension,  the  articulation  then 
projecting  backwards ;  we  may  add,  because  the  artery  is,  at 
the  same  time,  stretched  by  its  two  extremities,  each  engaged 
in  a  fibrous  opening.  Others  have  affirmed  that,  in  the  dead 
body,  the  most  violent  extension  never  produces  any  thing  of  the 
kind,  and  Scarpa  finds  the  reason  of  aneurism  in  alteration  or 
disease  of  the  tunics  of  the  vessel ;  but  it  appears  to  me,  that 
neither  of  these  explanations  militates  against  the  other.  In  the 
tibial  portion  of  the  artery,  the  resistance  of  the  condyles  and 
gastrocnemii  muscles,  as  well  as  the  aponeurosis,  forces  the 
aneurism  towards  the  thigh.  Superiorly,  on  the  contrary,  the 
semi-membranosus  and  biceps  muscles  force  it  to  descend ;  con- 
sequently, when  the  tumour  acquires  any  size,  it  occupies  the 
centre  of  the  popliteal  space,  although  the  perforation  of  the 
artery  may  exist  superiorly  or  inferiorly,  as  well  as  in  the  middle 
of  the  region. 

Pressed  by  the  aponeurosis,  which  is  very  strong,  posteriorly, 
and  by  the  muscles,  which  are  not  less  so,  on  the  sides,  this 
tumour,  re-acting  against  the  posterior  large  and  spongy  portion 
of  the  femur,  causes  absorption  of  the  bone,  so  that  we  not  un- 
frequently  observe  the  knee  broken  and  destroyed,  in  conse- 
quence of  aneurism  in  the  cavity  of  the  ham.  We  have  also 
an  example  of  the  efforts  exercised  by  the  femoral  artery  in  the 
motion  which  it  gives  to  the  limb,  when  we  hold  the  popliteal 
region  semi-flexed  upon  the  knee  of  the  opposite  side. 

The  superior  articular  arise,  the  external  from  the  popliteal,  im- 
mediately it  receives  that  name,  or  even  from  the  femoral,  during 
its  passage  between  the  adductors;  the  internal,  above  the  corre- 
sponding condyle ;  and  the  middle,  behind  the  joint.  A  ligature, 
therefore,  may  be  easily  placed  between  them.  Moreover,  being 
in  general  small,  they  can  scarcely  prevent  the  formation  of  a 
coagulum  above  the  point  obliterated  by  the  thread.  The  first, 
running  principally  to  the  short  portion  of  the  biceps  and 
vastus  externus,  is  the  most  superficial.  The  second,  winding- 
above  the  condyle,  between  the  semi-membranosus  and  tendon 
of  the  adductor  magnus  muscle,  to  arrive  at  the  knee,  and  in  the 
vastus  internus,  is  more  deeply  seated,  in  consequence  of  its 
being  closer  to  the  bone.  The  third,  perpendicularly  traversing 
the  posterior  ligament  of  the  articulation,  and  distributed  to  the 
synovial  membrane,  cellular  tissue,  and  all  the  fibrous  portions 
of  the  articulation,  is  still  more  easily  reached. 

The  inferior  articular  and  muscular  leave  the  trunk  below  the 
inter-condyloid  notch,  to  wind  beneath  the  eminence  of  the  tibia, 
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between  that  bone  and  the  lateral  ligaments  of  the  articulation, 
and  terminate  in  the  two  gastrocnemii  muscles.  The  numerous 
and  free  anastomoses,  formed  by  the  various  branches,  explain  the 
re-establishment  of  the  circulation  in  the  limb,  when  we  apply  a 
thread  on  the  popliteal  artery,  between  their  roots ;  between  the 
first  and  second,  for  example.  Their  communications  with  the 
perforating  also  account  for  the  return  of  pulsation  in  the 
aneurism,  when  the  ligature  is  placed  on  the  femoral  above  the 
adductor  magnus. 

The  other  branches  of  the  popliteal  are  too  small  and  irregular 
to  merit  any  attention.  We  will,  therefore,  only  remark,  that 
the  anastomotic^  magna,  which  has  already  been  described  in  the 
femoral  region,  descends  as  far  as  the  internal  condyle  of  the 
femur,  parallel  to  the  tendon  of  the  adductor  magnus ;  and  that, 
frequently  situated  in  the  substance  of  the  tendon,  it  is  some- 
times difficult  to  tie  or  twist  it  after  amputations. 

Veins. — The  external  saphena,  gliding  between  the  layers  of 
the  aponeurosis,  from  below  and  behind,  forwards  and  up- 
wards, to  open  into  the  popliteal,  above  the  condyles  of  the 
femur,  is  not  compressed  by  the  garters;  whilst  the  internal  is- 
equally  constricted,  whether  we  place  them  above  or  below  the 
knee.  It  only  interferes  in  the  ligature  of  the  artery,  in  the 
inferior  triangle  of  the  popliteal  space;  but  such  is  its  size 
there,  that  we  should  preserve  it,  and  not  cut  too  muck 
externally. 

The  deep  veins,  disposed  like  the  arteries,  are  all  rather  more 
superficial.  The  popliteal,  placed  directly  behind,  in  traversing 
the  adductor  muscles,  inclines  slightty  outwards  in  the  superior 
triangle  of  the  region.  Placed  posteriorly,  opposite  the  articu- 
lation, and  lying  below  quite  internally,  it  admits  of  the  artery 
being  seized,  almost  indifferently,  by  its  internal  or  external 
side,  when  it  is  above  or  in  the  condyloid  notch ;  whilst,  behind 
the  femur,  we  should  attack  it  only  on  its  external  side;  and 
its  internal,  when  immediately  above  the  soleus  muscle.  Their 
union  is,  besides,  sufficiently  intimate  to  require  some  precaution 
in  separating  them,  as,  although  supple,  and  mingled  with  fat, 
the  sheath  enveloping  them  is  very  resistant* 

The  lymphatics. — The  superficial  layer  is  in  no  way  remark- 
able, but  in  the  deep  we  find  a  certain  number  of  glands  worthy 
of  attention.  Four  or  five  in  number,  they  surround  the  trunks 
of  the  vessels  ;  one  is  internal,  another  external,  a  third  between 
the  artery  and  the  femur,  and  a  fourth  behind.  In  consequence 
of  this  disposition  (although  not  constant),  if  they  become  en- 
larged they  may  compress  the  vein  or  artery,  producing  infil- 
tration or  numbness  of  the  limb.  As  it  were,  attached  to  the 
vessels,  they  receive  the  impulses  from  the  arteries,  and  are 
liable  to  be  mistaken  for  aneurism,  which  may  itself  cause  the 
swelling ;  thus  rendering  the  surface  of  the  sac  knobby. 

The  popliteal  nerves,  arising  from  the  bifurcation  of  the 
10 
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sciatic,  are  ,  both  external  to  the  artery,  and  diverge  as  they 
descend. 

The  external,  insensibly  approaching  the  internal  surface  of 
the  biceps,  enlarges  and  flattens  external  to  the  condyle  of  the 
tibia,  and  quickly  passes  beneath  and  behind  the  head  of  the 
fibula.  Winding  round  it  towards  the  front  of  the  leg,  this  branch 
has  the  muscles  of  the  calf  to  its  inner  side.  Being  subcutaneous 
between  the  external  head  of  the  gastrocnemius,  the  biceps,  and 
peroneus  longus,  it  is  there  that  we  should  place  the  blister 
recommended  by  Cotugno  in  sciatic  neuralgia,  and  remove  a 
portion  of  the  nerve.  The  musculo-cutaneous  nerve  detaches 
itself  at  one  or  two  inches  above  the  external  condyle  of  the 
femur,  and  ramifies  between  the  layers  of  the  aponeurosis,  as  far 
as  the  posterior  and  external  surface  of  the  calf. 

The  internal  popliteal  nerve,  the  continuation  of  the  great 
sciatic,  descends  parallel  to  the  axis  of  the  limb.  Placed  on 
the  external  side  of  the  vein,  it  crosses  its  posterior  surface  very 
obliquely,  getting  internal  to  it  beneath  the  condyles  of  the 
femur.  Of  the  three  important  organs  of  the  popliteal  cavity, 
this  is  nearest  the  skin.  It  gives  off  a  branch,  sometimes 
higher,  sometimes  lower,  but  always  above  the  condyles,  and 
which  quickly  reaches  the  calf,  being  the  principal  root  of  the 
external  saphena  nerve.  Before  entering  beneath  the  soleus 
muscle,  it  gives  off  another  branch  of  a  certain  size,  which  follows 
the  posterior  surface  of  the  artery,  and  would  be  avoided  with 
difficulty,  when  we  are  obliged  to  tie  this  vessel  quite  low  down. 

M.  Thomson  informed  me,  that  he  traced  a  branch  of  the 
obturator  nerve  as  far  as  the  popliteal  space,  penetrating  the 
articulation.  As  this  nerve,  at  the  same  time,  supplies  the  arti- 
culation of  the  hip-joint,  we  there  find  a  very  reasonable  ex- 
planation of  the  pains  experienced  in  the  knee  by  persons  affected 
with  diseased  hip-joints. 

The  mass  of  cellulo-adipose  tissue  being  here  blended  with 
lymphatic  glands,  blood-vessels,  and  nerves,  abscesses  form  with 
great  rapidity,  and  promptly  become  dangerous.  The  pus, 
retained  by  the  aponeurosis  posteriorly,  and,  on  each  side,  by 
the  tendon  of  the  muscles,  we  cannot  feel  fluctuation  until  a 
very  late  period.  The  thick  layer,  extending  as  far  as  the 
ischium,  enveloping  the  sciatic  nerve,  favours  their  fusion  towards 
the  thigh,  in  the  same  way  as  its  prolongation  towards  the  calf, 
in  some  measure,  draws  them  in  that  direction.  In  a  young 
man,  who  came  to  the  Hopital  dela  Faculte  in  1825,  the  abscess 
was  so  large  that  more  than  a  quart  of  pus  was  discharged  the 
first  day.  A  second  subject,  admitted  under  my  care,  at  the  Hopital 
de  la  Pitie,  in  1830,  had  a  still  greater  discharge,  although 
there  was  scarcely  any  external  projection.  The  solidity  of  the 
walls  of  these  abscesses  renders  cicatrization  very  dim  cult* 
Having  destroyed  or  altered  the  cellular  tissue,  they  may,  in 
closing,  cause  a  contraction  of  the  cavity,  and  a  state  of  forced 
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flexion  of  the  limb,  as  in  the  retractions  in  consequence  of 
burns.  It  is,  therefore,  important,  that  we  should  open  them  as 
early  as  possible,  and  not  allow  their  extension  in  any  direction. 

The  skeleton  of  the  knee  comprehends  the  patella,  the  inferior 
extremity  of  the  femur,  and  the  superior  portions  of  the  tibia 
and  fibula ;  we  may  also  add  the  numerous  ligamen  uniting 
these  parts. 

The  patella,  which,  to  a  great  degree,  resembles  the  olecranon, 
at  least  as  to  its  functions,  differs  from  th  t  process  by  its 
mobility,  and  by  its  union  to  the  tibia.  Developed  in  the  sub- 
stance of  the  extensor  tendon,  at  two  or1  ihree  inches  above  the 
tuberosity  of  the  tibia,  it  divides  this  tendon,  so  that  it  forms 
below  the  ligamentum  patellae.  Preserving  its  relations  with 
>  the  bone  of  the  leg,  in  the  various  motions  of  the  joint,  the 
patella  is  placed  beneath  the  condyles  of  the  femur  in  complete 
flexion,  whilst,  in  extension,  it  mounts  very  high,  even  above 
the  articulating  surface.  In  the  former  case  its  posterior  sur- 
face, habitually  divided  perpendicularly  into  two,  and  sometimes 
even  three  cartilaginous  facettes,  buries  itself  between  the  sur- 
faces of  the  condyles,  which  are  so  large,  transversely,  that  all 
displacement  would  thus  be  rendered  impossible,  even  if  tension 
of  the  muscles  did  not  prevent  it.  But  this  is  not  the  case  in 
its  fracture ;  in  fact,  lying,  by  its  angular  surface,  on  the  inferior 
portion  of  the  inter-condyloid  fissure,  we  can  conceive,  that  a 
fall  on  the  knee,  joined  to  violent  contraction,  to  maintain  the 
trunk,  may  determine  transverse  division.  In  the  second  case, 
on  the  contrary,  fractures,  almost  impossible  by  muscular 
action  alone,  are  rarely  produced  by  a  direct  cause,  in  conse- 
quence of  the  greater  mobility  of  the  bone.  Luxations  in  this 
position  appear,  at  first,  to  be  very  easy,  when,  in  reality,  they 
are  very  uncommon.  Although  more  elevated  internally  than 
externally,  it  is,  nevertheless,  more  frequently  dislocated  in  the 
former  than  latter  direction ;  the  reason  for  this  being  the  ana- 
tomical relation  of  the  parts.  Its  internal  border,  projecting 
further  than  the  external,  exposes  it  more  to  the  action  of  ex- 
ternal bodies. 

The  anterior  facette  of  the  internal  condyle  of  the  femur, 
more  elevated  and  longer  than  that  of  the  external,  also  renders 
displacement  more  difficult  in  this  direction.  The  crest,  sepa- 
rating the  posterior  surface  into  two,  being  nearer  the  external 
than  internal  border,  it  is  more  easily  luxated  externally.  In 
many  individuals  one  of  the  knees  is  so  much  turned  towards 
the  other,  that  a  line,  drawn  from  the  anteroinferior  spine  of 
the  pelvis  to  the  tuberosity  of  the  tibia  would  pass  external  to 
the  patella.  As  its  inferior  ligament  is,  at  the  same  time,  ob- 
lique outwards  and  downwards,  it  is  evident  that,  whether 
during  flexion  or  in  any  other  position,  the  muscles  must  tend 
strongly  to  draw  the  patella  in  this  direction. 

Thus,  not  only  may  muscular  action  assist  external  luxation 
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of  the  patella,  when  pushed  by  a  blow  or  any  effort,  but  it  may 
produce  it  alone.  This  is  the  explanation  of  many  spontaneous 
luxations,  which,  on  the  other  hand,  appear  also  to  depend  on 
relaxation  of  the  ligamentum  patellae,  as  related  by  Itard  and 
M.  J.  ^ruerin ;  or  by  narrowness  of  the  articular  surfaces,  as 
observe  '  }}y  Boyer;  or  from  any  other  anomaly.  The  almost 
constan.  luxation  of  the  patella  in  paralytic  persons,  and  the 
rarity  of  these  displacements  internally,  depend  upon  these 
united  peculiarity,  and  not  on  one  alone.  When  once  lux- 
ated externally,  tne  patella,  it  is  true,  deprives  the  extensor 
muscles  of  the  leg  of  a  great  portion  of  their  action,  by  approxi- 
mating them  to  the  axis  of  the  limb,  from  which  they  are  very 
far  separated  in  the  natural  state.  But  they  do  not,  on  that 
account,  become  flexors,  neither  do  they  cause  that  condition  of 
exaggerated  flexion  of  the  knee,  in  certain  patients,  as  observed 
by  Beclard. 

If,  in  transverse  fracture  of  the  patella,  the  fibrous  expansion 
enveloping  it  is  torn  at  the  same  time,  the  superior  portion  may 
be  so  drawn  up,  that  exact  and  permanent  apposition,  during 
the  period  necessary  for  the  formation  of  callus,  is  almost  im- 
possible. Thus  Pibrac  defied  anybody  to  show  him  a  fracture 
of  the  patella  united  without  intermediate  fibrous  substance. 
The  modern  authors  have  also  admitted  that  this  bone  does  not 
allow  of  any  other  method  of  union  ;  but  Lallement  considered 
that  he  proved  union  by  true  callus  possible.  Whatever  this 
interposed  substance  be,  it  gives  as  much  power  to  the  patella 
as  immediate  union,  when  the  separation  is  not  carried  beyond 
an  inch,  and,  therefore,  it  appears  useless  to  torture  the  patient 
to  obtain  any  other  result.  Although  the  fragments  are  with 
difficulty  maintained  in  contact  in  transverse  fracture,  this  is 
easy  when  the  patella  is  divided  parallel  to  the  axis  of  the  limb. 
In  fact,  the  muscular  contractions  tend  much  rather  to  ap- 
proximate the  bones  than  to  divide  them.  As  they  can  only 
be  produced  by  a  direct  cause,  we  should  keep  the  limb  ex- 
tended and  immobile,  if  we  would  obtain  a  quick  and  sure  con- 
solidation. 

A  wound,  which  would  comprehend  the  whole  thickness  of 
the  rectus  muscle,  would  render  extension  of  the  leg  almost 
impossible ;  for,  although  the  two  lateral  portions  of  the  triceps 
pass  over  the  sides  of  the  knee,  they  can  only  act  upon  the  tibia 
through  the  intervention  of  the  patella.  Since  the  action  of 
the  muscles  sometimes  fractures  the  patella,  it  is  by  no  means 
surprising  that  it  should  also  rupture  the  ligamentum  patellae. 
It  is,  moreover,  remarkable,  that  if  these  ruptures,  whether 
osseous  or  fibrous,  are  not  consolidated,  they  do  not  always 
destroy  the  functions  of  the  limb.  An  old  officer  of  the  marines, 
and  a  patient  entered  at  the  Hopital  de  la  Pitie,  in  1832, 
having  a  separation  of  more  than  three  inches  between  the  two 
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portions  of  the  patella,  which  had  been  fractured  a  long  time 
previously,  were  not  much  inconvenienced  in  walking. 

The  femur  is  remarkable  here  for  its  size,  the  disposition  of 
its  condyles,  and  its  spongy  texture.  Fractures  are  rare ;  but 
when  they  do  occur,  the  lower  portion,  being  unsustained  by 
the  muscles  of  the  thigh,  is  drawn  backwards  by  those  of  the 
leg.  If  the  fracture  is  very  oblique  from  the  body  of  the  bone 
towards  the  articulation,  one  of  the  condyles  may  be  completely 
separated,  as  remarked  by  Delpech,  and  as  I  saw  in  1833. 
The  internal,  the  longest  and  thinnest,  is  naturally  more  ex- 
posed to  this  accident  than  the  other.  I  have,  however,  in  a 
man  aged  sixty,  seen  the  anterior  border  of  the  external  frac- 
tured at  the  same  time  as  the  patella,  of  which  it  appeared  to 
form  a  third  fragment.  When  we  reflect  upon  their  transverse 
diameter,  we  soon  arrive  at  the  conviction  that  complete  luxa- 
tion, in  this  direction,  is  impossible,  without  frightful  mischief. 
I  have  already  demonstrated,  that,  in  the  antero-posterior  direc- 
tion, these  displacements  are,  on  the  contrary,  very  easy. 

The  tibia  here  presents  its  tuberosity,  which,  as  we  know, 
serves  as  a  limit  in  amputations  of  the  leg.  The  ligamentum 
patellae,  adhering  to  the  bone,  nearly  an  inch  above,  admits  of 
the  operation  being  performed  a  little  higher. 

The  head  of  the  fibula,  easily  felt,  immoveable  at  about  an 
inch  and  a  half  below  the  external  condyle,  merits  no  attention 
in  surgery,  excepting  as  regards  amputations  very  close  to  the 
knee.  Under  these  circumstances,  it  may  be  asked,  whether, 
being  jarred  by  the  saw,  and  moved  at  each  dressing,  it  may 
not  produce  serious  inconvenience,  and  whether  it  would  not  be 
safer  to  remove  it  in  the  first  instance  ? 

The  synovial  membrane,  investing  these  various  portions,  is  the 
most  extensive  of  all.  It  is  pushed  towards  the  interior  of  the 
articulation  by  a  kind  of  adipose  cushion,  in  which  the  lamella? 
assemble  into  a  small  ligament,  running  to  be  attached  between 
the  condyles.  This  ligament,  named  adipose,  enveloped  by  the 
synovial  membrane,  which  it  appears  to  divide  in  two,  causes  the 
fluid  to  tend  towards  the  sides  of  the  patella  in  hydarthrosis. 
The  synovial  membrane,  prolonged  in  a  cul-de-sac  beneath  the 
triceps,  also  reflected  a  considerable  distance  over  edges  of 
the  cartilaginous  surfaces  of  the  femur,  and  over  the  contour  of 
the  condyles  of  the  tibia,  is  sustained,  externally,  by  the  lateral 
ligaments  and  the  fibrous  expansions  which  have  already  been 
described  with  the  aponeurosis.  The  points  corresponding  to 
the  two  fossae  above  and  below  the  patella,  as  well  as  to  the  lateral 
fissures,  being  extensible  and  very  supple,  are  the  spots  where  it 
projects  most  when  distended  by  fluid;  indicating  that  we 
should  carefully  cover  these  with  graduated  compresses,  if  we 
would  apply  exact  compression  around  the  knee.  As  it  some- 
times extends  as  far  as  from  three  to  four  inches  above  the 
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patella,  or,  rather,  as  far  as  the  tuberosity  of  the-  tibia,  and  even 
below  the  head  of  the  fibula,  it  also  accounts  for  the  danger 
attending  some  wounds  and  tumours,  which  would  otherwise  be 
difficult  to  explain.  Posteriorly,  the  skeleton,  merely  compris- 
ing the  back  of  the  articulation,  is  composed  of  the  triangular 
surface  of  the  femur,  of  a  similar  surface  appertaining  to  the 
tibia,  and  of  the  posterior  portion  of  the  condyles,  with  the 
notch  separating  them ;  on  which  account,  when  the  limb  is  not 
bent,  an  instrument  would  divide  the  vessels  long  before  it 
traversed  the  articulation  from  before  backwards. 

The  posterior  ligament,  and  the  origins  of  the  gastrocnemii, 
so  complete  the  joint  behind,  that  effusions  of  the  knee  scarcely 
ever  project  in  that  direction,  whilst  they  rarely  fail  in  being 
announced  by  a  more  or  less  marked  relief  on  either  side  of  the 
patella,  or  its  ligaments. 

Hence,  we  remark,  that  there  are  but  few  soft  parts  surround- 
ing the  knee,  and  that  amputation  is  consequently  very  easy. 
The  argument  invoked  by  Brasdor  and  myself  in  1826,  against 
this  operation,  and  which  I  have  since  endeavoured  to  re-esta- 
blish, appears,  on  the  contrary,  to  plead  strongly  in  its  favour, 
when  we  consider  the  subject  with  more  attention.  The  size  and 
regularity  of  the  bony  surfaces  form  a  perfect  support  for  the 
artificial  limb.  The  integuments  alone  requiring  to  be  pre- 
served, the  wound  is,  in  reality,  of  but  little  extent ;  whence  we 
have  less  re-action  to  dread.  Cut  before  its  bifurcation,  the 
popliteal  artery  is  easily  twisted  or  compressed.  The  circular 
method  which  I  have  proposed  allowing  merely  of  a  small 
portion  of  the  muscles  being  left  behind,  the  suppuration  and 
inflammation  of  the  stump  are  less  serious  than  after  amputation 
above  the  knee.  The  whole  thigh  being  preserved,  the  patient 
walks  as  after  amputation  of  some  portion  of  the  leg.  There  is, 
in  fact,  only  the  large  cul-de-sac  of  the  synovial  cavity,  above  the 
articulating  surface  of  the  femur,  which,  by  inflaming,  can  render 
this  operation  dangerous. 


SECTION  FOURTH. 

OF  THE  LEG. 

Situated  between  the  knee  and  the  malleoli,  the  leg  resembles 
the  fore-arm,  from  which  it  differs  merely  as  regards  some  pecu- 
liarities connected  with  its  functions.  Forming  an  irregular 
cone,  with  its  largest  extremity  turned  upwards,  it  presents, 
anteriorly,  on  the  median  line,  the  crest  of  the  tibia,  extending 
from  the  tuberosity  downwards,  becoming  gradually  rounded. 
Externally  we  see  an  inclined  plane,  corresponding  to  the  dorsal 
muscles,  and,  posteriorly,  a  considerable  eminence,  broad  and 
very  convex  superiorly,  where  it  constitutes  the  calf,  and  con- 
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tracting  as  it  descends,  forming  a  kind  of  cord  representing  the 
tendo  Achillis.  In  contraction  the  calf  is  separated  into  two 
portions,  by  a  double  fissure,  corresponding  to  the  point  of  divi- 
sion of  the  gastrocnemii  and  solei  muscles.  Externally  it  is 
confounded  with  the  anterior  plane,  from  which  it  is  separated 
by  a  gutter,  at  first  but  indistinct,  marking  the  interval  between 
the  solei  and  peronei,  and,  subsequently,  between  the  tendo 
Achillis  and  fibula.  Internally  another  gutter  isolates  the  calf  or 
tendo  Achillis  from  the  tibia,  through  the  whole  length  of  the  leg. 
Superiorly  the  cellulo-adipose  space  being  bounded  by  the  in- 
ternal margin  of  the  tibia,  and  the  corresponding  head  of  the 
gastrocnemius,  caustics,  issues,  &c.  are  better  placed  here  than 
elsewhere. 

The  conical  form  of  the  leg  renders  compression,  by  means  of 
a  bandage,  very  difficult.  The  contraction  of  the  gastrocnemii, 
especially  during  walking,  rarely  fails  in  separating  the  turns  of 
the  bandage  below,  causing  the  lower  ones  to  overlap  each  other, 
producing  constriction,  irritation,  and  excoriation  of  the  skin 
above  the  malleoli.  The  mass  of  soft  parts  constituted  by  the 
calf  preventing  compression,  if  we  would  obtain  a  regular  effect 
of  the  bandage,  in  erysipelas  phlegmonoides,  for  example,  we 
should  cover  this  part  of  the  leg  with  graduated  compresses. 
The  same  thing  is  also  necessary  in  front,  in  consequence  of  the 
crest  of  the  tibia,  which,  receiving  all  the  action  of  the  roller, 
naturally  tends  to  cut  the  skin.  Bandages  of  sticking-plaster 
do  not  generally  require  these  precautions. 

The  anterior  or  external  region  comprehends  the  collection  of 
soft  parts  reposing  on  the  inter-osseous  fossa.  Larger  superiorly, 
and  especially  in  the  centre,  where  it  is  convex,  than  below, 
where  it  is  rounded,  and  confounded  with  the  internal  surface, 
this  region  offers  (in  extension  only)  various  eminences  and 
depressions  produced  by  the  muscles. 

The  skin,  generally  covered  with  a  quantity  of  hair  in  man, 
and  of  a  dense  texture,  enjoys  sufficient  mobility  to  admit  of 
wounds,  with  a  certain  loss  of  substance,  uniting  by  first  intention. 
Not  being  very  extensible,  abscesses,  tumours,  &c.  have  great 
difficulty  in  projecting  externally,  in  front  of  the  limb,  and,  con- 
sequently, for  the  most  part  remain  flattened. 

The  superficial  layer,  disposed  as  on  the  back  of  the  fore-arm, 
generally  very  thick,  is  easily  dissected  in  amputations.  Placed 
between  two  solid  layers,  the  aponeurosis,  and  skin,  it  easily 
inflames,  and  may  become  the  seat  of  extensive  inflammation 
and  abscess.  The  pus,  then  spreading  with  rapidity  in  all 
directions,  particularly  upwards  and  downwards,  indicates  the 
necessity  of  their  being  opened  as  early  as  possible,  to  prevent 
destruction  of  the  skin.  As  there  are  neither  vessels  nor  nerves 
of  any  importance,  we  may  make  numerous  incisions  without  any 
danger. 

The  aponeurosis  is  strong,  very  distinct,  and  tense.    Its  fibres 
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are  principally  oblique  from  above  downwards,  from  the  fibula 
towards  the  tibia.  In  its  superior  fifth  it  gives  attachment  to 
muscular  fibres.  Below,  it  is  pierced  by  the  anterior  tibial  and 
musculo-cutaneous  nerves.  Passing  from  the  crest  of  the  tibia, 
which  serves  as  an  attachment,  internally,  towards  the  external 
portion  of  the  region,  it  gives  off  no  septum  between  the  muscles, 
but  receives  the  intermuscular  cellular  tissue,  which  becomes 
united  to  its  posterior  surface.  Attached  over  the  anterior  margin 
of  the  fibula,  binding  down  the  dorsal  muscles,  and  separating 
them  from  the  peronei,  it  passes  over  these  latter,  and  is  inserted 
on  the  posterior  border  of  the  same  bone,  forming  their  sheath, 
dividing  them  from  the  soleus.  In  consequence  of  its  strength 
and  inelasticity,  it  prevents  swelling  in  deep-seated  inflamma- 
tion, and  we  are,  consequently,  obliged  to  divide  it  early,  or  to 
prolong  the  incisions  where  the  inflammation  manifests  itself, 
in  consequence  of  a  wound. 

The  muscles  are  here  of  two  classes ;  the  one  anterior,  the  other 
external.  The  former,  the  tibialis  anticus,  extensor  communis, 
the  extensor  proprius  pollicis,  concealed  between  the  two  pre- 
ceding, subsequently  the  peroneus  tertius,  which  not  always 
exists,  and  may  be  considered  as  the  external  fasciculus  of  the 
common  extensor,  situated  between  the  tibia  and  fibula,  are,  as 
it  were,  bound  down  in  a  canal,  formed,  posteriorly,  by  the 
external  surface  of  the  tibia  and  anterior  portions  of  the  inter- 
osseous ligament  and  fibula ;  in  front,  by  the  aponeurosis. 

The  tibialis  anticus,  the  largest,  prismatic,  is  separated  from  the 
extensor  communis  and  extensor  proprius  by  a  cellulo-adipose 
septum,  which  should  be  borne  in  mind  when  we  tie  the  anterior 
tibial  artery.  The  others  offer  scarcely  any  interest  in  surgery^ 
Those  of  the  second  class,  or  the  external  muscles,  enveloped  in 
their  fibrous  canal,  applied,  for  some  extent,  on  the  external 
surface  of  the  fibula,  terminate  by  entering  the  posterior  region 
of  the  leg.  Completely  separated  from  the  extensors,  and  from 
all  the  muscles  of  the  posterior  region,  by  the  two  aponeurotic 
septa,  attached  to  the  anterior  and  posterior  margins  of  the 
bone,  they  act  independently.  The  adherence  of  the  muscular 
fibres  continuing  until  just  above  the  external  malleolus,  a 
transverse  section  in  the  two  superior  thirds  does  not  destroy 
their  action  on  the  foot,  whilst,  lower  down,  it  would  render 
abduction  almost  impossible. 

Arteries. — The  anterior  tibial,  alone  meriting  any  attention,  is 
the  first  branch  furnished  by  the  popliteal,  after  traversing  the 
fibrous  arch  of  the  soleus.  Arrived  between  the  common  exten- 
sor and  the  tibialis  anticus,  it  descends  to  that  portion  of  the 
region  parallel  to  the  line  indicating  the  muscular  interstice.  It 
appears  to  ride  over  the  commencement  of  the  inter-osseous 
ligament.  This  angular  curve,  scarcely  noticed  by  anatomists, 
has  caught  the  attention  of  M.  Ribes,  who  thus  explains  the 
very  great  retraction  of  the  anterior  tibial  artery  after  amputa-* 
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tion  of  the  leg.  It  runs  between  two  veins,  through  its  whole 
course.  The  nerve  is  to  its  external  side  above ;  in  front,  in 
the  middle ;  and  internal,  below.  An  extensible,  but  resistant, 
cellular  sheath  unites  the  whole.  Thus,  it  is  not  always  easy  to 
isolate  it  completely,  and  to  comprehend  it  solely  in  the  liga- 
ture. To  expose  it  we  are  obliged  to  penetrate  deeper,  when  we 
operate  at  its  upper  portion.  It  was  subcutaneous  in  a  patient 
mentioned  by  Pelletan,  and  was  absolutely  Wanting  in  a  subject 
dissected  by  Huguier.  A  large  branch  of  the  peroneal,  which 
had  traversed  the  inter-osseous  ligament,  at  about  two  inches 
above  the  joint,  supplied  the  place  of  its  lower  portion  in  the 
latter  case. 

The  arterial  branches,  given  off  by  the  anterior  tibial,  are 
merely  muscular ;  very  numerous,  it  is  true,  but  very  small. 
The  recurrent,  ascending  over  the  outer  side  of  the  patella,  is 
the  only  one  meriting  any  special  mention,  and  has  already  been 
described. 

The  veins. — The  subcutaneous  layer  only  enclosing  very 
small  ones,  varices  but  rarely  occur  on  the  anterior  region, 
although  they  sometimes  are  developed,  and  ulcers  are  not  un- 
frequent.  They  are  chiefly  branches  of  the  external  saphena, 
with  a  few  from  the  internal.  The  deep-seated,  two  in  number, 
accompany  the  artery,  and  are  rather  anterior.  Being  themselves 
covered  by  the  nerve,  it  is  always  very  difficult  to  avoid  implicating 
them  in  the  ligature  of  the  artery. 

Lymphatics. — The  superficial,  formed  by  eight  or  ten  prin- 
cipal trunks  receiving  part  of  those  from  the  sole  and  dorsum  of 
the  foot,  passing,  internal  to  the  knee,  to  the  superficial  glands 
of  the  groin,  subcutaneous  inflammations  of  the  inferior  ex- 
tremity are  referred  to  the  tibial  region,  whilst  those  of  the 
latter  re-act  on  the  inguinal  glands. 

The  deep-seated,  following  the  course  of  the  blood-vessels, 
deep-seated  disease  of  the  front  of  the  leg  may  produce  alteration 
of  the  glands  of  the  ham.  A  lymphatic  gland,  which  I  have 
seen  transformed  into  a  tumour  as  large  as  an  egg,  lies  habitu- 
ally in  front  of  the  anterior  tibial  vessels,  sometimes  higher, 
sometimes  lower ;  but  always  beneath  the  opening  in  the  inter- 
osseous ligament,  which  gives  them  entrance  to  the  popliteal  cavity. 

Nerves. — The  external  popliteal  furnishes  all,  but  by  two  dif- 
ferent branches,  beneath  the  head  of  the  fibula.  The  musculo- 
cutaneous descends  with  the  peroneal  muscles,  crosses  them  ob- 
liquely from  behind  forwards,  and  becomes  subcutaneous  at 
three  or  four  inches  above  the  instep,  where  it  divides  into 
two  branches.  Having  wound  over  the  external  and  anterior 
surfaces  of  the  fibula,  behind  the  origin  of  the  peroneus  longus 
and  extensor  communis,  the  second  branch,  or  tibialis  anticus, 
places  itself  on  the  external  side  of  the  vessels,  insensibly  ap- 
proaching them  as  it  descends,  and  crossing  their  anterior  sur- 
face, to  run  along  their  inner  side  before  arriving  below. 


OF  THE  LEG. 


475 


The  posterior  region  of  the  leg,  comprising  the  mass  of  soft 
parts  found  behind  the  bones,  encloses  the  double  eminence  of 
the  calf,  that  of  the  tendo  Achillis,  and  the  tibio  and  peroneo- 
calcaneal  fissures.  In  man  it  is  habitually  more  uneven  and 
withered  (seche),  in  proportion,  than  in  woman,  the  cellular 
tissue  being  more  abundant  in  the  latter. 

The  skin  more  delicate,  covered  by  fewer  hairs  than  on  the 
anterior  region,  tumours  and  collections  of  all  kinds  raise  it 
with  greater  facility ;  whilst,  in  operations,  we  may  remove  a 
large  portion,  and  wounds,  whether  in  the  course  of  the  limb 
or  transverse,  more  easily  unite  by  first  intention. 

The  subcutaneous  tissue^  disposed  as  over  the  palmar  surface 
of  the  fore-arm,  lamellous  rather  than  filamentous,  adhering 
but  slightly  either  to  the  aponeurosis  or  skin,  is  predisposed 
to  the  diffusion  of  inflammations. 

The  aponeurosis  is  a  continuation  of  that  of  the  ham.  We 
may  consider  it  as  formed  of  two  principal  layers ;  one  super- 
ficial, the  other  deep.  Attached  to  the  posterior  border  of  the 
fibula  externally,  and  on  the  inner  margin  of  the  tibia  inter- 
nally, the  first  appears  to  arrive  particularly  from  the  expansion 
of  the  tendons  of  the  sartorius,  gracilis,  and  semi-tendinosus. 
Applied  over  the  posterior  surface  of  the  calf,  it  is  lost  below 
in  the  fibro -cellular  tissue  surrounding  the  heel.  Enjoying  a 
certain  degree  of  elasticity,  it  allows  deep-seated  abscesses  to 
become  superficial  with  great  facility.  The  second  layer  is  a 
continuation  of  the  aponeurosis  of  the  popliteal  cavity,  and 
descends  between  the  two  layers  of  muscles ;  but  splitting  into 
two  at  the  point  where  the  soleus  detaches  itself  from  the  deep 
parts,  one  of  its  divisions  follows  the  anterior  surface  of  the 
tendo  Achillis,  of  which  it  completes  the  fibrous  canal,  formed  pos- 
teriorly by  the  superficial  layer,  the  other  remains  applied  over  the 
posterior  surface  of  the  deep  muscles,  and  both  arrive  at  the  heel. 

In  its  inferior  third,  the  aponeurosis  of  the  leg  thus  circum- 
scribes three  spaces.  One  is  filled  by  the  tendon  of  the  mus- 
cles of  the  calf.  The  second  encloses  the  flexor  muscles  of  the 
toes  and  the  vessels.  The  third,  which  separates  the  two  others, 
lies  between  the  tendo  Achillis  and  the  posterior  surface  of  the 
last-named  muscles.  The  latter  is  remarkable  from  being 
filled  with  fat  and  fibrous  filaments,  interlaced  in  various  direc- 
tions. Four  species  of  pathological  collections  may,  therefore, 
occur  here;  three  in  the  three  sheaths  just  mentioned,  and  the 
fourth  in  the  subcutaneous  tissue. 

The  muscles  form  two  distinct  layers.  In  one,  the  gastro- 
cnemii  and  the  soleus,  at  first  separated  by  a  cellular  layer, 
ultimately  unite  in  a  single  tendon.  The  former  terminate 
above  the  middle  of  the  leg,  the  latter  continues  to  descend 
alone  to  the  inferior  third  of  the  limb.  Taking  its  point  of 
insertion  on  the  posterior  surface  of  the  tibia  below  the 
popliteus  muscle;  and  upon  that  of  the  fibula  beneath  the  head 
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of  that  bone,  it  is  so  disposed,  that  to  expose  the  posterior  tibial 
artery,  we  must  divide  its  internal  portion,  and  the  fibrous 
membrane  upon  which  it  is  inserted.  The  power  of  the  mus- 
cles of  the  calf  is  such,  that  they  have,  in  more  than  one 
instance,  been  observed  to  rupture  the  tendo  Achillis,  in  a  vio- 
lent effort  to  avoid  falling. 

The  portion  appertaining  to  the  gastrocnemii,  at  first  thin  and 
broad,  contracts  and  thickens  in  the  same  proportion  before 
blending  in  an  intimate  manner,  at  about  three  inches  above 
the  malleoli,  with  that  of  the  soleus,  which  is  much  larger  and 
stronger.  We  also  perceive,  that  if  it  be  easy  to  comprehend 
the  possibility  of  an  isolated  rupture  of  the  tendon  of  the  gas- 
trocnemii, before  its  union  with  that  of  the  soleus,  as  occurred 
at  the  Hopital  de  la  Pi  tie,  in  1832,  we  should  at  least  allow, 
that  the  observations  of  Petit,  De  la  Motte,  &c.  are  far  from 
demonstrating  its  existence,  which  has  never  hitherto  been 
proved  in  the  dead  body.  The  third  portion  is  merely  the  tendon 
of  the  plantaris,  descending  obliquely  inwards  on  the  anterior 
surface  of  the  gastrocnemii,  to  accompany  the  internal  border 
of  the  tendo  Achillis.  Although  thin  and  remarkably  long,  its 
power  and  resistance  are  such,  that  it  is  not  so  easy  to  com- 
prehend its  rupture,  as  appears  to  be  generally  supposed.  In 
fact,  authors  on  animal  mechanism  have  remarked,  that  it  may 
support  a  weight  of  five  hundred  pounds.  Nevertheless,  the 
contractions  of  the  only  muscle  which  can  act  upon  it  are  cer- 
tainly insufficient  to  raise  such  a  weight. 

As  the  fleshy  fibres  of  the  soleus  descend  as  far  as  the  heel, 
the  complete  rupture  of  the  tendo  Achillis  can  scarcely  occur, 
excepting  quite  low  down.  It  is  then  necessary,  according  to 
authors,  to  fill  the  tibio  and  peroneo-calcaneal  gutters  with 
compresses  or  any  thing  else,  at  the  same  time  that  we  flex  the 
knee  and  strongly  elevate  the  heel ;  but  in  forced  extension  of 
the  latter,  the  aponeurosis,  drawing  the  tendo  Achillis  against 
the  posterior  surface  of  the  deep  muscles,  renders  these  com- 
presses useless.  A  simple  bandage  gives  the  same  results, 
whether  there  be  or  be  not  lateral  pressure.  This  tendon  is 
so  prominent  behind,  that  a  sharp  instrument  may  divide  it 
completely,  without  touching  either  the  vessels  or  principal 
veins.    Union  must  then  be  obtained  as  in  simple  rupture. 

As  the  retraction  of  the  tendo  Achillis  appears  to  be  the  cause 
of  the  deformity  termed  club-foot,  it  has  been  proposed  to  divide 
it,  subsequently  separating  its  two  extremities  by  keeping  the 
point  of  the  foot  raised.  This  operation,  which  M.  Bouvier  has 
frequently  practised  with  success,  by  merely  making  a  simple 
puncture  in  the  skin,  should  be  performed  opposite  the  base  of 
the  malleoli ;  lower  down,  the  heel  would  prevent  its  succeeding, 
and  more  superiorly  the  tendon  is  not  sufficiently  free. 

The  deep  muscles,  bound  down  in  the  posterior  inter-osseous 
fossa,  by  the  inter-muscular  layer  of  the  aponeurosis,  are,  first, 
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the  tibialis  posticus,  upon  the  posterior  surface  of  which  lie  the 
tibial  vessels  and  nerves;  secondly,  the  flexor  proprius  pollicis; 
and,  thirdly,  the  flexor  communis,  rather  deeper  seated  than 
the  two  others,  and  covered  by  a  fibrous  layer,  which  mingles 
as  it  descends  with  the  deep  aponeurosis.  The  space  contain- 
ing them  diminishing  in  breadth  towards  its  inferior  portion, 
they  are  forced  to  approximate  as  they  arrive  near  the  internal 
malleolus. 

The  arteries  are  given  off  by  the  termination  of  the  popliteal. 
The  anterior  tibial  traverses  the  inter-osseous  ligament,  after  a 
course  of  some  lines.  Occasionally  separating  from  the  trunk, 
before  it  enters  beneath  the  arch  of  the  soleus  muscle,  it  most 
commonly  arises  beneath  the  popliteus.  In  which  case,  if  ampu- 
tation of  the  leg  were  performed  very  high,  we  might  have  only 
one  arterial  trunk  to  tie.  Having  furnished  the  anterior  tibial,  the 
popliteal  sometimes  descends  an  inch  lower  before  it  bifurcates. 
It  is  then  upon  the  anterior  surface  of  the  aponeurotic  origin 
of  the  soleus.  The  nutritious  artery  of  the  tibia,  also  arising  in 
this  course,  we  should  have,  at  least,  three  ligatures  to  apply, 
after  a  transverse  section  of  the  limb,  opposite  the  inferior 
margin  of  the  popliteus ;  one  on  the  popliteal,  another  on  the 
anterior  tibial,  and  a  third  on  the  nutritious  artery  of  the  bone. 
Up  to  this  point,  the  nerve  is  internal  to  the  artery,  as  it  were, 
enveloped  by  its  two  collateral  veins.  Of  its  two  terminating 
branches,  the  posterior  tibial,  the  largest  and  most  important, 
appears  to  be  the  continuation  of  the  original  trunk. 

Passing  towards  the  internal  border  of  the  tibia,  this  branch 
follows  a  very  slightly  oblique  direction.  It  corresponds  at  first 
to  the  middle  of  the  inter-osseous  space ;  subsequently  by  de- 
grees, to  the  point  of  union  of  the  common  flexors,  and  the 
tibialis  posticus;  finally,  to  the  posterior  surface  of  the  latter. 
The  two  accompanying  veins  are  placed  behind,  without 
adhering  very  solidly.  Its  ligature,  therefore,  must  present 
differences  in  the  two  principal  points  where  we  can  operate. 
Towards  the  union  of  the  superior  with  the  middle  third  of 
the  limb,  we  reach  it  without  difficulty.  The  important  point 
consists  in  falling  on  the  deep  aponeurosis,  which  we  find  with 
certainty  by  carefully  dividing  the  tibial  portion  of  the  soleus 
muscle,  in  the  direction  of  a  line  extending  from  the  skin 
towards  the  external  border  of  the  tibia.  But  it  appears,  that 
in  the  living  subject,  if  the  patient  be  strong,  the  muscles  of 
the  calf  contract  violently,  and  may  prevent  their  separation. 
Hence  M.  Bouchet  de  Lyon  was  forced,  in  a  case  of  this  nature, 
to  cut  the  posterior  lip  of  the  wound  across. 

In  the  inferior  third  of  the  region,  and  at  about  two  or  three 
inches  above  the  internal  malleolus,  we  cut  on  the  middle  of 
the  space  separating  the  inner  border  of  the  tibia  from  the 
tendo  Achillis.  We  then  meet  with  skin,  subcutaneous  tissue, 
subsequently  the  posterior  portion  of  the  aponeurosis,  before 
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entering  the  cellulo-adipose  layer,  separating  the  tendo  Achillis 
from  the  deep  muscles.  The  fascia  binding  these  last  being 
divided,  the  artery  is  found  in  the  interval  between  the 
tibialis  posticus  internally,  the  flexor  proprius  pollicis  exter- 
nally, and  the  flexor  communis,  upon  which  it  lies.  The  col- 
lateral veins  sometimes  completely  conceal  it.  If  we  cut  too  r^ar 
the  tendo  Achillis,  we  open  the  sheath  enclosing  it,  and  lose 
ourselves  in  the  cellular  tissue,  without  finding  the  artery ;  too 
near  the  tibia,  we  meet  with  only  fibrous  mei  ule  before 
reaching  the  muscles,  and  become  bewildered  ong  them. 
It  is  evident  that  in  endeavouring  to  attain  t  >S~  e  artery,  by 
dividing  the  muscles  of  the  calf  directly  from  behind  forwards, 
as  recommended  by  Mr.  Guthrie,  the  difficulties  would  be  still 
greater  than  by  the  above  method. 

The  second  terminating  branch  of  the  "popliteal,  or  the  peroneal, 
slightly  separates  from  the  preceding,  and  descends,  applied  on 
the  posterior  surface  of  the  fibula,  between  the  flexor  proprius 
pollicis  and  flexor  communis.  It  is  so  small  and  deeply  seated, 
that  its  wounds  are  rare  and  unimportant.  Hence,  but  little 
has  been  said  of  its  ligature,  which  would  be  very  difficult,  and 
could  only  be  performed  at  the  middle  of  the  external  side  of 
the  leg.  We  should  then  divide  the  same  parts  as  for  the 
tibial,  but  on  the  opposite  side ;  and  as  it  is  enveloped  in  the 
fibres  of  the  flexor  proprius  pollicis,  we  must  also  detach  it 
from  the  fibula.  Below,  it  is  too  small  and  too  deeply  seated 
for  its  ligature  ever  to  have  been  attempted. 

The  gastrocnemii  are  also  two  branches  which  must  be  ob- 
served in  the  posterior  region  of  the  leg,  as  they  frequently 
require  a  ligature  after  amputations. 

The  superficial  veins  are  the  most  important  here.  In  no 
other  region  of  the  body  do  they  offer  more  surgical  interest, 
on  account  of  their  number,  size,  and  the  diseases  attacking 
them.  However,  they  all  pass  to  the  trunks  of  the  two  saphena 
veins,  of  which  the  internal  enters  this  region  at  some  inches 
above  the  malleolus.  Following  the  external  border  of  the 
calf,  it  traverses  the  superior  constriction  of  the  leg,  to  arrive  at 
the  knee  precisely  in  the  fossa,  where  issues  are  commonly 
applied.  Receiving  a  great  many  branches,  being  very  far 
from  the  heart,  and  continually  forced  to  strive  against  the  laws 
of  hydraulics,  from  its  depending  position,  there  is  nothing  sur- 
prising, that,  of  all  the  veins  of  the  body,  it  is  most  frequently 
affected  by  varices,  notwithstanding  the  number  of  its  valves. 

The  external  saphena,  running  along  the  whole  of  the  region, 
mounts  obliquely  and  tortuously,  from  the  peroneo-calcaneal 
gutter,  over  the  posterior  surface  of  the  external  gastrocnemius, 
to  bury  itself  in  the  ham.  At  first,  enveloped,  like  the  preceding, 
in  the  subcutaneous  tissue,  it  immediately  enters  between  the 
layers  of  the  aponeurosis,  so  that,  superiorly,  its  depth  shelters  it 
from  the  compression  of  the  garters,  which,  added  to  the  less 
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volume  of  blood,  partly  explains  why  it  is  more  rarely  the  seat 
of  varices  than  the  internal.  Accompanied,  moreover,  like  the 
latter,  by  a  large  nerve,  it  presents  the  same  surgical  considera- 
tions in  its  inferior  third.  As  we  occasionally  perform  phlebo- 
tomy upon  it  in  the  malleolar  gutter,  we  must  remark,  that 
tf^re  especially  the  nerve  is  very  close  to  it;  but  that,  on  the 
other  hand,  we  have  no  other  organ  to  preserve.  The  deep 
veins  havp  ^°en  described  in  speaking  of  the  arteries,  which 
they  evei'      ere  follow. 

The  sur  Scial  lymphatics,  very  numerous,  receive  all  the 
branches  from  he  sole  of  the  foot,  and  arrive  at  the  inner  side 
of  the  thigh  after  having  traversed  the  popliteal  space.  The 
deep-seated  accompany  the  blood  vessels,  and  pass  to  the  glands 
of  the  ham.  Hence,  diseases  of  the  subcutaneous  cellular  tissue 
re-act  upon  the  inguinal  glands,  whilst  those  occurring  beneath 
the  aponeurosis  exert  their  influence  on  the  glands  of  the 
popliteal  space. 

Like  the  veins  and  lymphatics,  the  nerves  are  superficial  and 
deep.  The  two  saphenas  belong  to  the  first  class.  The  ex- 
ternal, arising  by  two  roots  from  the  two  popliteal,  does  not  lie 
close  to  the  vein,  until  towards  the  lower  third  of  the  leg. 
Similar  to  the  internal,  it  is  situated  sometimes  before,  some- 
times behind,  the  vessel,  following  its  distribution.  In  opera- 
tions, we  should  endeavour  to  avoid  puncturing,  incompletely 
dividing,  or  dragging  upon  these  nerves. 

The  posterior  tibial  alone  forms  the  second  class.  Placed 
between  the  two  principal  arteries,  it  more  particularly  follows 
the  tibial,  lying  almost  completely  behind  it,  at  the  lower  part 
of  the  leg.  It  is  extremely  large,  and  the  continuation  of  the 
internal  popliteal,  and,  being  placed  between  the  two  layers  of 
muscles,  it  is  almost  completely  sheltered  from  external  violence ; 
but  it  lies  so  close  to  the  artery,  that  it  may  be  injured,  included 
in  the  same  ligature,  or  even  tied  for  riiat  vessel. 

The  internal  region  of  the  leg,  formed  by  the  parts  reposing 
on  the  internal  surface  of  the  tibia,  is  very  distinct  superiorly, 
and  convex,  like  that  bone.  Inferiorly,  it  is  lost,  as  it  were,  in 
the  anterior  and  posterior  regions. 

The  skin,  covered  with  hair,  is  thicker  and  more  dense  than 
in  the  anterior  region.  Thus,  in  wounds  with  loss  of  substance, 
it  is,  most  frequently,  extremely  difficult  to  obtain  union  by  first 
intention.  In  the  circular  amputation,  according  to  the  method 
of  J.  L.  Petit,  we  are  obliged  to  dissect  it  to  a  great  extent,  to 
allow  of  its  being  raised  to  the  same  level  as  that  of  the  pos- 
terior region.  Sustained  merely  by  the  bone,  it  may  remain 
pendent,  and  mortify  after  the  operation. 

The  subcutaneous  layer  is  formed  of  lamellae  and  interlaced  fila- 
ments, uniting  the  integuments  very  firmly  to  the  periosteum ; 
fluids,  therefore,  rarely  collect,  and  abscesses  habitually  remain 
circumscribed,  as  do  tumours  of  all  kinds;  especially  sanguineous, 
*  h  h  8 


480 


OF  THE  INFERIOR  EXTREMITIES  : 


which,  in  consequence  of  the  thickening  of  the  surrounding 
periosteum,  offer  the  same  characters  as  in  the  cranium.  It, 
moreover,  encloses  all  the  vessels  and  nerves  of  this  region. 

The  aponeurosis  of  the  leg,  attached  to  the  anterior  and  in- 
ternal border  of  the  tibia,  does  not  exist  here. 

The  arteries  are  merely  the  capillary  ramifications  of  those 
branches,  which  have  already  been  described.  The  internal 
malleolar,  furnished  by  the  anterior  tibial,  when  very  largely 
developed,  is  the  only  one  meriting  attention.  Hence  we 
may  practise  all  kinds  of  incisions  and  operations  on  the  front 
of  the  tibia.  The  internal  saphena  vein  at  no  part  offers  more 
interest  Enveloped  in  the  deep  layers  of  the  subcutaneous 
tissue,  it  is  only  separated  from  the  bone  by  periosteum.  As 
this  disposition  does  not  vary,  the  saphena  appears  very  deeply 
seated  in  fat  individuals,  and  much  more  superficial  in  thin ; 
hence  bleeding  from  the  foot  is  more  difficult  in  women  than 
men.  We  may  cut  down  upon  it  in  all  directions,  and  as 
far  as  the  bone,  without  danger.  The  only  organ  to  be 
avoided  is  the  internal  saphena  nerve ;  but  as  its  situation  is 
irregular, — as  it  is  sometimes  in  front,  sometimes  behind,  we 
cannot  lay  down  any  rule  for  its  avoidance,  unless  it  be  to 
open  the  vein  parallel  to  its  length.  With  regard  to  the  acci- 
dents attributed  to  puncture  of  the  periosteum,  it  appears  more 
natural  to  refer  them  to  lesion  of  the  nerve;  consequently,  in 
penetrating  to  the  bone,  we,  in  point  of  fact,  run  no  other  risks 
than  of  breaking  the  point  of  our  lancet,  and  occasionally  pro- 
ducing a  small  abscess,  with  more  or  less  severe  pain.  Varices 
most  commonly  commence  above  the  internal  malleolus ;  the 
trunk  of  the  saphena,  already  of  large  size,  being  there  unsus- 
tained  by  any  muscular  portion  capable  of  favouring  circulation. 
This  situation  is  also  very  frequently  the  seat  of  callous,  sordid, 
varicose,  &c.  ulcers,  the  cicatrization  of  which  is  generally  very 
difficult,  and  sometimes  attended  with  danger.  The  saphena 
vein,  when  varicose,  being  retained,  to  a  certain  degree,  by  the 
density  of  the  integument,  sometimes  re-acts  backwards  with 
such  violence,  as  to  groove  the  tibia,  and  may  thus  lead  to  the 
belief  of  disease  of  the  bone.  This  is  a  disposition  which  I 
have  frequently  observed,  and  which  varices  rarely  fail  to  pro- 
duce in  old  age. 

The  lymphatics  are  arranged  in  only  one  layer,  and  ramify  in 
the  subcutaneous  cellular  tissue,  in  extending  to  the  anterior 
and  posterior  regions. 

The  internal  saphena  nerve  has  already  been  sufficiently  de- 
scribed in  speaking  of  the  vein. 

The  skeleton. — The  two  bones  of  the  leg,  united  by  the  inter- 
osseous ligament,  circumscribe  an  elongated  fossa  in  front,  con- 
verted by  the  aponeurosis  into  a  canal,  larger  and  deeper 
at  the  union  of  its  two  superior  thirds  than  at  its  extremities. 
The  muscles,  being  imbedded  here,  are  difficult  to  cut  in  cir- 
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cular  amputations,  at  the  same  time  that  its  depth  prevents  the 
formation  of  a  good  flap.  Posteriorly  they  form  a  gutter  or 
fossa,  larger  than  the  preceding,  but  also  much  more  shallow, 
excepting  below,  where  the  surfaces  of  the  fibula  and  tibia 
approximate  closely.  Hence,  the  deep  muscles  are  easily  com- 
prehended in  the  flap  in  amputation,  whilst  if  they  were  as  large 
as  those  of  the  anterior  region  they  would  project  much  more 
posteriorly.  The  fibula  lying  on  a  plane  posterior  to  that  of 
the  tibia,  the  external  border,  and  about  the  posterior  half  of 
the  corresponding  surface  of  that  bone,  are  situated  behind  the 
interosseous  ligament.  In  the  foetus,  the  tibia  presents  merely 
a  slight  curve,  which  appears  to  be  augmented  in  the  adult, 
by  the  weight  of  the  body  on  the  one  hand,  and  the  resistance 
of  the  ground  on  the  other.  The  posterior  muscles,  stronger 
and  more  numerous,  acting  on  the  flexible  bones,  concur  to  the 
same  end. 

Thus,  in  fractures,  particularly  from  indirect  causes,  the 
angle  formed  by  the  fragments  of  the  tibia  is  almost  always 
in  front,  and  the  limb  bends  in  the  situation  of  the  fracture. 
When  the  leg  is  placed  horizontally,  by  its  posterior  surface, 
on  a  solid  plane,  the  tibia,  merely  resting  on  its  two  extremities, 
breaks  in  some  point  of  its  body,  before  the  weight  pressing  it 
anteriorly  can  remove  the  curve.  Its  periosteum,  very  thick 
and  vascular,  is  not,  however,  sufficient  to  explain  the  frequency 
of  its  diseases.  As  this  bone  is  merely  covered  by  the  skin  and 
subcutaneous  tissue,  we  may  almost  always  feel  it  externally, 
distinguishing  its  deformities  and  fractures. 

The  two  bones  of  the  legs  may  be  broken  together  or  sepa- 
rately. The  tibia,  notwithstanding  its  size,  breaks  very  fre- 
quently ;  more  so,  even,  than  the  fibula,  because  it  alone  sustains 
the  whole  weight  of  the  body,  whilst  the  other  has  nothing  to 
support.  Instead  of  drawing  the  tibia  outwards,  the  muscles 
rather  push  it  inwards.  Fracture  may  occur  on  any  point 
of  the  bone,  but  it  is  evident  that  it  must  be  more  frequent 
towards  the  point  of  union  of  its  inferior  with  its  middle 
third,  than  anywhere  else.  It  is  there  that  its  two  curvatures 
join,  that  it  is  weakest,  and  that  concussions  are  most  in- 
tensely felt.  The  support  it  derives  from  the  condyles  of  the 
femur,  and  the  solidity  of  the  ligamentum  patellae,  show  how 
it  may  also  break  between  the  articulation  and  its  tuberosity, 
as  in  the  example  presented  in  1825,  related  by  Beclard  ; 
which,  he  said,  was  produced  by  muscular  action.  In  con- 
sequence of  its  thickness  at  this  point,  fractures  are  ordinarily 
transverse,  whilst  the  abundance  of  spongy  tissue  causes  them 
to  unite  quickly  and  easily.  Its  anterior  surface  being  subcu- 
taneous, and  not  covered  by  any  artery  of  importance,  indicates 
the  region  which  should  be  chosen  for  exposing  it,  when  we 
would  remove  a  portion,  trephine,  extract  sequestra,  balls,  &c. 
Superiorly,  as  its  external  region  is  merely  covered  by  the 
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origin  of  the  tibialis  anticus  muscle,  it  is  favourable  to  the  same 
operation ;  I  penetrated  to  at  least  within  an  inch  of  the 
articular  cartilage,  in  extracting  a  sequestrum  from  a  patient, 
in  1832.  As  the  loss  of  this  bone  does  not  render  walking  abso- 
lutely impossible, — since,  in  the  example  cited  by  Cruveilhier, 
the  limb  had  preserved  all  its  functions, — it  is  much  better  to 
extirpate  it,  as  we  do  the  fibula,  than  to  amputate  above.  The 
fibula,  not  lying  upon  the  foot,  but  thrown,  as  it  were,  outwards, 
and  a  little  backwards,  appears  there  merely  for  the  purpose  of 
multiplying  the  inserting  surfaces  for  the  muscles.  In  some 
cases,  notwithstanding  its  fracture,  the  patients  are  able  to 
stand,  and  even  walk;  Desault  considered  that  we  might  ex- 
tirpate the  middle  portion,  without  destroying  progression,  and 
the  patient,  from  whom  M.  Sentin  removed  nearly  the  whole, 
is  completely  cured.  In  its  superior  half,  its  fracture  is  rarely 
accompanied  by  displacement,  because  the  portions  of  the  bone 
are  then  supported  by  the  muscles.  The  reason  of  the  fibula 
breaking  more  frequently  some  inches  above  the  malleolus  than 
at  any  other  spot  is,  that,  being  already  curved  inwards,  this, 
the  weakest  point,  receives  nearly  the  whole  effort  of  the  foot. 
The  anterior  surface  of  this  bone,  becoming  external,  is  sub- 
cutaneous to  about  three  inches  above  the  external  malleolus ; 
that  is  to  say,  as  far  as  the  point  where  the  lateral  peronei 
muscles  separate  from  the  anterior. 

The  skin  being  more  adherent  here  than  posteriorly,  in  front, 
or  above,  we  sometimes  observe  a  depression  in  swelling  of  the 
bottom  of  the  leg,  in  consequence  of  accidents  capable  of  pro- 
ducing fractures  of  the  fibula,  whether  the  bone  be  or  be  not 
broken.  The  inter-osseous  space  having  disappeared,  there  is 
scarcely  any  sensible  displacement,  and  the  patient  retains  his 
power  of  walking.  Lower  down,  fractures  do  not  absolutely 
require  any  apparatus.  Instead  of  moving  the  foot  with  one 
hand,  to  feel  the  crepitation  or  the  mobility  of  the  fragments, 
whilst  the  other  embraces  the  fixed  point  of  the  limb,  it  is 
better  to  press  with  the  thumb  upon  the  summit  of  the  mal- 
leolus, so  as  to  make  the  inferior  fragment  project.  In  the 
ordinary  situation  the  action  of  the  lateral  peronei  muscles,  on 
the  one  hand,  and,  on  the  other,  the  attempt  made  by  the  foot  to 
turn  outwards,  approximate  the  two  fragments  of  the  tibia; 
hence,  to  obtain  perfect  apposition  and  consolidation,  we  should 
at  first  oppose  transverse  displacement,  which  we  accomplish 
best  by  means  of  ordinary  apparatus,  taking  care  to  give  most 
length  to  the  external  splint,  in  order  to  place  a  sufficient  quan- 
tity of  padding  between  it  and  the  heel. 

There  is  rarely  much  displacement,  as  regards  the  length  of 
the  bones,  at  whatever  point  their  fractures  may  have  occurred, 
unless  the  cause  has  continued  to  act  after  the  solution  of  con- 
tinuity. This  appears  to  result  from  the  muscles  being  inserted 
over  the  whole  of  the  bony  surfaces.    The  superior  portion  of 


OF  THE  LEG. 


483 


the  tibia  then,  projecting  externally  and  posteriorly,  more  or 
less  elevates  the  integuments  in  this  situation.  May  not  this 
peculiarity,  which  appears  inexplicable  to  Boyer,  depend  upon 
the  bone  being  slightly  convex  in  front  and  internally,  whilst  it 
is  thicker  externally  ?  In  short,  does  it  not  appear,  that,  in  fall- 
ing upon  the  feet,  the  movement  would  tend  to  augment  this 
curvature,  and  that  its  internal  lamellae,  being  the  weakest, 
would  be  the  first  to  break  ? 

The  skeleton  of  the  leg  also  merits  much  attention  in  ampu- 
tations. The  section  of  the  flesh,  which  can  only  be  effected 
in  the  circular  operation,  by  passing  the  point  of  the  knife 
transversely  over  the  bottoms  of  the  inter-osseous  fossae,  is 
equally  difficult  in  the  flap  method,  especially  for  the  anterior 
flap,  in  consequence  of  the  depth  of  the  spaces  in  which  the 
muscles  are  lodged.  The  inter-osseous  space  being  largest 
towards  the  middle  of  the  limb,  need  not  be  traversed  with 
the  instrument  above  and  below,  before  we  saw  the  bones; 
whilst,  unless  we  turn  the  foot  inwards,  the  backward  in- 
clination of  the  fibula  obliges  us  to  elevate  the  wrist  con- 
siderably, in  sawing  it  at  the  same  time  as  the  tibia.  Thicker 
and  more  solid,  the  latter  should  receive  the  first  action  of  the 
instrument ;  but  should  not  be  the  first  divided,  as  the  other  is- 
too  thin  and  mobile  to  support  the  movements  of  the  saw, 
without  breaking  at  the  termination. 

The  precaution  of  always  standing  internal  to  the  leg  when 
we  amputate,  is  far  from  being  indispensable.  It  would  not  be 
much  more  difficult  to  divide  the  fibula  before  the  tibia,  by  de- 
pressing the  handle  of  the  saw,  if  we  stood  externally.  After 
the  division  of  the  small  bone  of  the  leg,  its  two  ends  should  be 
pressed  against  the  other,  to  avoid  jarring  the  two  peroneo- 
tibial articulations.  After  the  removal  of  a  limb,  the  tibia 
presents  a  triangular  section,  with  its  apex  looking  forwards. 
As  the  skin  covering  it  is  merely  invested  by  the  subcutaneous 
layer,  it  may  become  thin,  ulcerate  or  slough,  and  if  immediate 
union  has  not  taken  place,  end  by  exposing  the  bone.  In  which 
case,  M.  Beclard  and  Mr.  Guthrie,  and  other  military  surgeons, 
have  recommended  the  point  to  be  sawed  oft ;  but  this  advice 
is  of  little  importance.  Since  the  bones  make  the  wound 
about  two  inches  and  a  half  or  three  inches  across,  and  their 
thickness  from  before  backwards  is  not  more  than  an  inch 
and  a  half,  one  of  the  angles  of  the  union  would  look  inwards 
and  forwards,  whilst  the  other  would  be  turned  outwards 
and  backwards. 

If,  like  MM.  Larrey  and  Jarrique,  we  amputated  above  the 
tuberosity  of  the  tibia,  we  should  run  the  risk  of  opening  into 
the  knee-joint,  as  the  synovial  membrane  is  sometimes  pro- 
longed thus  far.  Since  I  mentioned  this  anatomical  fact, 
M.  Lenoir  has  proved,  that  the  synovial  cavity  of  the  knee  is 
continuous  with  that  of  the  superior  tibio-fibular  articulation 
*  i  i  2 
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once  in  four  times,  and  once  in  two  it  descends  as  far  as  or 
behind  the  head  of  the  fibula ;  in  which  case  there  is  a  commu- 
nication between  the  knee  and  the  bursa  mucosa  beneath  the 
patella.  There  are  always  three  principal  vessels  to  be  tied  in 
this  operation ;  first,  the  anterior  tibial,  placed  immediately  on 
the  inter-osseous  ligament,  must  be  isolated  from  its  collateral 
nerve,  which  lies  immediately  upon  the  inter-osseous  ligament ; 
secondly,  the  posterior  tibial,  applied  on  the  anterior  surface  of 
the  deep  layer  of  the  aponeurosis,  opposite  the  point  of  contact 
of  the  common  flexor  and  tibialis  posticus  muscles ;  thirdly, 
the  peroneal,  enveloped  in  the  fleshy  fibres  of  the  flexor  pro- 
prius  pollicis,  and  which  requires  no  precaution  in  the  appli- 
cation of  the  thread.  These  three  arteries  sometimes  retract 
so  far  into  the  flesh,  after  amputation  of  the  leg,  that,  to  secure 
the  first,  we  are  obliged  to  cut  through  the  inter-osseous 
ligament,  to  the  extent  of  some  lines  on  each  side.  I  have  already 
observed,  that  M.  Ribes  accounted  for  this,  by  the  angle  which 
it  forms  in  passing  from  the  posterior  region  to  the  front  of  the 
leg.  Without  completely  rejecting  this  explanation,  which  appears 
to  me  merely  applicable  to  the  anterior  tibial,  I  consider,  with 
M.  Gensoul,  that  this  fact  is  better  explained,  by  the  attachment 
of  the  muscles  over  the  whole  extent  of  the  inter-osseous  fossae 
which  prevents  their  yielding,  whilst  the  vessels  enveloped  in 
supple  lamellous  cellular  tissue,  retract  considerably. 

A  little  higher,  we  must  add,  the  two  gastrocnemii  branches, 
and  the  nutritious  artery  of  the  tibia,  before  it  enters  its  bony 
canal.  In  some  cases,  this  latter  branch  bleeds  so  freely,  that  we 
are  obliged  to  have  recourse  to  art  in  arresting  it.  I  have  seen, 
like  M.  Lenoir,  that  it  enters  its  canal  at  two  or  three  inches 
beneath  the  tuberosity  of  the  tibia,  being  previously  contained 
in  a  gutter,  from  two  to  nine  lines  in  length,  transformed 
into  a  canal  by  a  fibrous  lamella ;  arrived  in  the  medullary 
canal,  it  furnishes  an  ascending  branch  for  the  condyles,  and  a 
descending  branch  for  the  body  of  the  bone ;  in  amputation 
at  the  usual  spot,  it  must  be  so  torn  by  the  saw,  that  any 
ordinary  measures  would  be  unavailing;  and  rather  higher, 
being  cut  in  its  canal,  it  can  only  be  easily  tied,  by  entirely 
dividing  the  fibrous  fold  which  covers  it ;  opposite  the  tuberosity 
we  completely  avoid  it. 

The  bones  of  the  leg  being  nearly  as  numerous  below  as 
superiorly,  and  the  muscles  reduced  to  their  tendons  inferiorly, 
we  generally,  in  spite  of  the  rule,  to  remove  the  smallest  possible 
portion  of  the  limb,  prefer  amputating  three  or  four  inches 
below  the  tibial  tuberosity,  unless  the  disease  obliges  us  to 
proceed  yet  higher. 

Cicatrization,  and  the  anatomical  disposition  of  the  parts, 
prevent  much  facility  of  walking  with  the  assistance  of  any  of 
the  known  machines,  after  amputation  of  the  inferior  third  of 
the  leg,    This  is  not,  however,  sufficient  reason  to  proscribe  it ; 
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on  the  contrary,  we  have  every  reason  to  believe,  that  fresh 
improvements  in  prothesis  will  enable  us  to  have  frequent 
recourse  to  it.  The  operations  of  MM.  Riberi,  Goyrond, 
Roux,  Blandin,  and  myself,  and  the  machines  invented  by 
MM.  Salemi,  Mille,  and  Martin,  justify  this  opinion,  which  I 
first  published  in  1826. 

Without  being  as  complete  as  in  the  fore-arm,  the  fibrous 
sheaths  of  the  leg  are  sufficiently  distinct  to  be  traced  exter- 
nally from  so  many  corresponding  fissures.  Conducting  to  the 
arteries,  as  do  the  intermediate  eminences  to  the  bodies  of  the 
muscles,  these  fissures  require  much  attention  in  operations. 
Anteriorly,  one  falls  between  the  tibialis  anticus  and  common 
extensor,  and  is  a  certain  guide  to  the  tibial  artery;  another, 
separating  the  extensors  from  the  peroneus  longus,  corresponds 
to  the  most  superficial  point  of  the  fibula.  More  externally,  that 
presented  by  the  calf  conducts  to  the  peroneal  artery,  as  the 
first  does  to  the  tibial.  The  sheath  of  the  two  peronei  muscles 
is  so  strong,  that  pus  may  traverse  it  from  one  end  to  the 
other,  as  I  once  saw  in  a  patient  affected  with  caries  of  the 
superior  tibio-fibular  articulation. 


SECTION  FIFTH. 

TIBIO-TARSAL  REGION. 

This  portion  of  the  limb,  comprehending  the  malleoli,  instep, 
and  inferior  portion  of  the  tendo  Achillis,  offers,  internally 
and  externally,  the  malleolar  eminences,  behind  which  we  see 
the  termination  of  the  tibio-peroneo-calcaneal  gutters.  Trans- 
versely, on  the  instep,  the  finger  discovers,  from  within  outwards, 
first,  a  depression  separating  the  internal  malleolus  from  the 
tendon  of  the  brachialis  anticus  ;  secondly,  a  projection  de- 
pending on  this  tendon ;  thirdly,  a  second  depression,  sepa- 
rating it  from  the  corresponding  tendon,  and  the  flexor  proprius 
pollicis ;  fourthly,  another  eminence,  corresponding  to  the  com- 
mon extensor. 

Internally  we  see,  first,  the  malleolar  eminence;  secondly,  a 
small  excavation,  beneath  and  in  front  of  its  apex,  separating 
the  tendon  of  the  tibialis  posticus  from  that  of  the  anticus ; 
thirdly,  at  six  or  eight  lines  behind,  a  small  eminence,  present- 
ing no  other  interest  than  that  it  corresponds  to  the  posterior 
insertion  of  the  fibrous  sheath,  separating  the  common  flexor 
tendon  from  the  other  soft  parts. 

The  skin,  thin,  slightly  elastic,  should  be  as  much  as  possible 
preserved  in  operations. 

Over  the  malleolus,  the  subcutaneous  tissue  being  very  dense, 
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abscesses  or  effusions  rarely  occur.  Surrounding  this  emi- 
nence, it  assumes  the  characters  distinguishing  it  in  the  neigh- 
bouring regions.  In  front  it  is  at  the  same  time  lamellous  and 
filamentous ;  posteriorly,  it  is  only  filamentous,  and  forms  a 
very  dense  and  granular  cellulo-adipose  layer,  explaining  the 
violence  of  the  pains  attending  acute  inflammation. 

The  periosteum,  very  dense,  adheres  strongly  to  the  bone. 
The  malleolus  receives  in  front  the  extremity  of  the  anterior 
tarsal  ligament. 

The  internal  tarsal  ligament  arises  from  its  posterior  border, 
to  pass  over  the  internal  eminence  of  the  heel,  whilst  from  its 
summit  arises  the  internal  lateral  ligament  of  the  joint.  These 
three  fibrous  bands,  sometimes  united  by  their  margins,  are  in 
reality  merely  dependencies  of  the  aponeurosis,  with  which  the 
two  first  are  evidently  continuous.  But  the  internal  annular 
ligament  is  the  only  one  necessary  to  be  examined  here.  De- 
rived from  the  tibial  aponeurosis,  the  fibres  of  which  are  there 
stronger  and  more  approximated,  it  converts  the  tibio-calcaneal 
fossa  into  a  complete  arch,  and  thus  binds  down  the  tendons, 
vessels,  and  nerves  which  pass  from  the  posterior  region  of  the 
leg  to  the  sole  of  the  foot. 

This  arch  is  at  first  divided  by  a  septum,  a  mere  continuation 
of  the  deep  fibrous  membrane  of  the  leg,  and  which  transforms 
the  posterior  inter-osseous  fossa  into  a  canal.  Its  anterior  por- 
tion is  in  its  turn  divided  into  two,  by  a  second  very  short  and 
thick  septum.  The  one,  posterior,  larger,  and  much  less  solid, 
encloses  the  flexor  proprius  pollicis,  the  posterior  tibial  vessels 
and  nerves;  the  other,  anterior,  forming  a  very  solid  osteo-fibrous 
canal,  is  likewise  divided  into  two  narrow  sheaths,  one  over  the 
other,  for  the  common  flexor  tendon  behind,  and  for  that  of  the 
posterior  tibial  in  front.  We  should  recollect  this  anatomical 
arrangement  when  we  would  tie  the  posterior  tibial  artery 
behind  the  malleolus. 

The  tendon  of  the  tibialis  posticus,  the  thickest  and  shortest 
of  all,  might  be  easily  exposed  in  its  sheath,  if  we  cut  too  much 
in  front.  It  is  as  well  to  remark  that,  terminating  at  the  scaphoid 
bone,  this  sheath,  when  inflamed,  does  not  necessarily  produce 
suppuration  of  the  deep-seated  parts  of  the  plantar  region. 

The  tendon  of  the  common  flexor  does  not  lie  simply  on  the 
posterior  portion  of  the  malleolus,  but  also  on  the  tibio-astra- 
galar  articulation,  and  on  that  of  the  astragalus  with  the  heel ; 
phlegmonous  inflammation  of  its  sheath,  therefore,  is  much 
more  dangerous  than  of  the  preceding. 

The  flexor  proprius  pollicis,  preserving  some  fleshy  fibres,  is 
in  the  same  sheath  as  the  vessels  and  nerve.  At  first,  enveloped 
by  loose  cellular  tissue,  it  soon  enters  a  peculiar  sheath,  crossing, 
from  without  inwards,  the  posterior  surface  of  the  astragalus, 
and  the  above-named  tendons,  to  reach  the  inferior  surface  of 
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the  lesser  head  of  the  os  calcis.  Without  having  any  peculiar 
synovial  membrane,  it  meets  with  one  at  the  expense  of  that  of 
the  common  flexor. 

Sometimes  flexion  of  the  toes  causes  a  certain  noise  in  this 
region,  accompanied  by  pain  and  swelling.  This  is  a  condition, 
similar  to  that  which  I  have  indicated  in  speaking  of  the  long 
adductor  and  short  extensor  of  the  thumb.  A  patient  treated 
at  the  Hopital  de  la  Faculte,  in  1825,  presented  it  in  a  very 
marked  manner.  In  another  I  saw  the  sheath  of  the  tibialis 
posticus  distended  by  a  large  quantity  of  synovia. 

Arteries. — Several  branches  of  the  internal  malleolar  are 
found  in  front;  the  posterior  tibial  is  the  only  one  meriting  any 
attention.  The  tendon  of  the  flexor  proprius  pollicis  is  external, 
and  the  nerve  posterior ;  the  sheath  of  the  common  flexor  is  in 
front,  and  a  little  internal.  On  the  inner  side,  and  a  little 
posteriorly,  the  artery  is  only  covered  by  that  portion  of  the 
internal  annular  ligament  continuous  with  the  aponeurosis  of 
the  leg.  We  are,  consequently,  sure  to  find  it  by  making  a 
semilunar  incision  two  or  three  lines  behind  the  internal  mal- 
leolus. If  the  nerve  is  exposed,  we  may  easily  secure  the 
artery,  which  is  always  in  front. 

Veins. — The  internal  saphena,  passing  from  the  back  of  the 
foot  to  the  internal  tibial  region,  ordinarily  ramifies  in  front  of 
the  malleolar  prominence ;  we  sometimes  puncture  it  in  this 
situation ;  but  it  is  better  to  bleed  higher  up. 

The  lymphatics  present  nothing  here,  with  regard  to  surgery, 
that  has  not  already  been  mentioned  in  the  preceding  region. 
The  internal  saphena  nerve  is  disposed,  relative  to  the  vein  of  the 
same  name,  as  in  the  tibial  region.  The  posterior  tibial,  which 
more  superiorly  was  external  to  the  artery,  terminates  internal 
to  it,  even  before  it  abandons  the  tibio-calcaneal  arch.  A  tu- 
mour as  large  as  a  hen's  egg,  which  had  transformed  it  into  a 
membrane,  in  a  female  upon  whom  I  operated  with  Dr.  Branzeau, 
of  Sevres,  had  caused  no  derangement  either  in  the  sensibility 
or  mobility  of  the  sole  of  the  foot. 

The  external  malleolus,  separated  from  the  dorsum  of  the  foot, 
by  a  cavity  corresponding  to  the  astragalo-calcaneal  excavation, 
is  separated  from  the  heel  by  the  termination  of  the  peroneo- 
calcaneal  gutter.  Between  and  beneath  these  two  depressions, 
we  feel  a  relief  formed,  at  first,  by  the  lateral  peroneal  tendons, 
next  by  the  tuberosity  of  the  external  surface  of  the  calcis. 

The  skin  is  here  more  supple,  and  much  more  extensible 
than  over  the  internal  malleolus;  hence,  it  does  not  tear  with  the 
same  facility,  when  the  foot  is  turned  inwards. 

The  subcutaneous  tissue,  supple  and  lamellous  over  the 
malleolus,  is  filamentous  only  behind ;  this  disposition  is,  also, 
much  less  marked  than  in  the  neighbourhood  of  the  internal 
malleolus.    It  here  forms  a  bursa  mucosa,  as  at  the  knee, 
i  i  4 
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especially  in  tailors.  Sanguineous  tumours  and  abscesses  may 
then  be  developed ;  I  have  met  with  two  examples,  in  April  and 
May  1833. 

From  the  edges,  as  well  as  from  the  apex,  of  the  malleolus, 
the  aponeurosis  diverges,  under  the  form  of  more  or  less  distinct 
bands,  and  passes  over  the  front  and  external  surface  of  the 
calcis ;  so  as  not,  evidently,  to  make  a  portion  of  the  fascia  of  the 
leg,  excepting  quite  posteriorly  and  superiorly.  It  is,  also,  in 
this  direction  that  it  forms  a  sheath  for  the  lateral  peroneal 
tendon,  single  as  far  as  the  base  of  the  malleolus,  but  speedily 
divided  into  two,  by  a  septum  attached  over  the  external  crest 
of  the  calcis.  Before  its  bifurcation,  this  osteo-fibrous  canal 
is  extremely  strong  and  solid ;  it  soon  becomes  weak,  and 
terminates  by  being  converted  into  cellular  tissue,  at  least  in 
that  portion  belonging  to  the  peroneus  brevis. 

The  lateral  peronei  tendons,  placed  at  first  on  the  external 
surface  of  the  fibula,  wind  gradually  backwards.  The  sheath 
enclosing  them  appears  merely  to  be  the  continuation  of  the 
aponeurotic  canal,  which  preserves  them  isolated  in  the  leg. 
I  have  observed  some  facts,  which  might  lead  us  to  admit,  that 
it  may  tear,  permitting  the  two  tendons  to  ascend  over  the 
external  surface  of  the  malleolus;  this  would  be  a  very  serious 
accident.  Besides  the  pain  and  inflammation  which  might 
result,  the  action  of  the  muscles  would  be  reversed.  Instead  of 
remaining  an  extensor,  like  the  tibialis  posticus,  the  peroneus 
brevis  would  become  a  flexor,  and  the  action  of  the  other 
almost  reduced  to  abduction.  As  it  is  at  first  common  to  them, 
although  that  of  the  one  is  soon  lost  on  the  back  of  the  foot, 
its  injury  is  not  the  less  dangerous,  as  that  of  the  other  quickly 
transports  the  inflammation  into  the  plantar  region.  Their 
friction  behind  the  malleolus  causes  these  tendons  to  produce 
swelling  and  painful  crepitation,  already  noticed  in  speaking  of 
the  internal  sub-malleolar  sheath. 

The  external  malleolar  artery,  the  posterior  branch  of  the 
peroneal  behind,  when  it  exists,  the  anterior  branch  of  the 
same  trunk  in  front,  and  some  other  ramifications  of  the  anterior 
tibial,  are  met  with  in  this  region,  but  do  not  merit  any  attention 
in  the  performance  of  operations. 

The  veins  accompanying  the  arteries  are  not  more  important. 
One  only  is  worthy  of  remark  ;  that  is,  the  external  saphena. 
Coming  from  the  back  of  the  foot,  like  the  internal,  it  passes 
behind  the  malleolus,  to  arrive  at  the  peroneo-calcaneal  gutter. 
Although  very  large  in  some  subjects,  it  is,  nevertheless,  rarely 
opened,  because  the  operation  is  commonly  more  easy  on  the 
internal. 

The  lymphatics  are  nearly  all  superficial. 

The  external  saphena  nerve  is  alone  met  with  in  the  neighbour- 
hood of  the  external  malleolus.    Giving  several  branches  to  the 
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cellular  tissue  of  the  external  surface  of  the  heel,  and  accom- 
panying vein,  it  must  concur  in  rendering  phlegmonous  inflam- 
mation of  this  part  exceedingly  painful. 

Comprised  between  the  two  malleoli,  the  head  of  the  astragalus, 
and  the  anterior  tibial  region,  the  instep  presents  on  its  exterior, 
from  within  outwards,  the  eminences  and  depressions  described 
in  the  commencement. 

In  peasants,  particularly  those  who  do  not  wear  stockings, 
the  skin  is  very  thick  and  rough.  Generally  a  little  denser 
than  in  the  surrounding  regions,  it  often  presents  transverse 
wrinkles,  evidently  depending  on  the  movements  of  the  foot 
upon  the  leg.  We  here  meet  with  numerous  follicles,  secreting 
abundantly,  and  explaining,  in  part,  why  this  region  of  the  foot 
soils  sooner  than  the  others,  and  is  sometimes  cracked. 

The  subcutaneous  tissue,  or  continuation  of  that  of  the  leg, 
encloses  a  great  quantity  of  fat.  Its  laminae  condense  and 
approximate  as  they  descend,  so  that  from  one  malleolus  to  the 
other,  the  integuments  are  very  strongly  united  to  the  annular 
ligament,  and  subcutaneous  infiltrations  are  generally  arrested 
by  this  band.  Superficial  abscesses  also  spread  with  difficulty, 
from  the  bottom  of  the  leg,  over  the  dorsum  of  the  foot,  and 
infants,  as  well  as  fat  individuals,  have  the  instep,  as  it  were, 
constricted. 

The  aponeurosis,  continuing  that  of  the  anterior  tibial  region, 
is  at  first  very  thin,  and  almost  simply  cellular.  Having  formed 
the  anterior  annular  ligament,  it  again  becomes  thin,  to  give 
origin  to  the  dorsal  aponeurosis  of  the  foot.  The  transverse 
band  uniting  the  two  malleoli  is  remarkable  for  the  sheaths  with 
which  it  furnishes  the  tendons.  Without  it  the  flexor  muscles 
of  the  foot  would  be  considerably  separated  from  the  front  of 
the  articulation  in  contracting.  The  space  dividing  it  from  the 
articulation,  the  lamellous  cellular  tissue  filling  this  space, 
and  the  membranes  surrounding  or  uniting  the  tendons,  show 
that  abscesses  are  dangerous.  Retained  by  the  fibrous  tissues 
above,  below,  and  towards  the  skin,  driven  backwards  they  may 
spread  towards  the  pulley  of  the  astragalus,  or  the  astragalo- 
scaphoidal  articulation,  and  thus  give  rise  to  the  most  serious 
mischief.  We  must,  consequently,  open  them  early  ;  but,  on  the 
one  hand,  their  depth  does  not  admit  of  their  being  recognized 
until  very  late,  and,  on  the  other,  the  tendons  between  which 
we  must  pass  render  incisions  very  difficult.  Broad  and  strong 
internally,  it  appears  at  first  formed  of  two  bands,  placed  one 
above  the  other,  splitting  to  form  a  sheath  for  the  tibialis 
anticus.  The  posterior  layer  of  its  inferior  portion  is  stronger 
than  the  anterior,  and  it  is  particularly  the  latter  which  con- 
stitutes the  anterior  annular  ligament  of  the  tarsus.  After  having 
sheathed  the  tendon  of  the  tibialis  anticus,  it  again  splits  to 
embrace  that  of  the  extensor  proprius  pollicis  at  first,  and  sub- 
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sequently  those  of  the  common  extensor  and  the  peroneus 
tertius.  Thus,  the  former  is  separated  from  the  latter  by  a 
thin  but  strong  septum,  resembling  tendinous  synovial  mem- 
brane, rather  than  true  fibrous  lamellae. 

Seven  tendons  traverse  this  region.  That  of  the  tibialis  anticus, 
enclosed  in  its  double  sheath,  descends  obliquely  towards  the 
internal  cuneiform  bone.  That  of  the  extensor  proprius  pollicis, 
sliding  in  a  softer  sheath,  also,  passes  obliquely  towards  the  dorsal 
surface  of  the  first  metatarsal  bone.  The  four  branches  of  the 
common  extensor,  assembled  in  a  fasciculus  as  far  as  their  exit 
from  the  annular  ligament,  immediately  spread  towards  the  roots 
of  the  four  outer  toes.  Lastly,  that  of  the  peroneus  should  only 
be  considered  as  a  fifth  branch  of  the  common  extensor,  which 
passes  in  the  same  sheath.  United  by  synovial  membrane, 
which  accompanies  them  as  far  as  the  dorsum  of  the  foot, 
wounds  penetrating  these  sheaths  are  extremely  dangerous. 
That  of  the  tibialis  anticus  is  the  only  one  which  I  have 
hitherto  seen  surrounded  by  collections  of  pus,  blood,  or  serum, 
as  in  the  bursa  mucosa.  In  two  patients  the  tumour  extended 
for  more  than  two  inches  above  the  malleolus. 

Arteries. — The  anterior  tibial,  which  here  takes  the  name  of 
dorsal  artery  of  the  foot,  is  the  only  branch  of  any  size  met  with. 
The  malleolar  commonly  arises  from  it  a  little  higher,  and  the 
dorsal  branch  of  the  tarsus  more  anteriorly.  Thus,"  placed 
between  the  common  extensor  and  the  extensor  proprius 
pollicis,  it  is  always  a  little  nearer  the  internal  than  the  ex- 
ternal malleolus.  To  expose  it,  we  must  cut  in  the  median  fossa 
of  the  tarsus,  parallel  to  the  external  border  of  the  extensor  of 
the  tendon  of  the  first  toe.  But  this  ligature  is  rarely  attempted ; 
first,  because  the  artery  is  too  deeply  seated ;  secondly,  because 
it  is  not  always  possible  to  avoid  the  tendinous  sheaths,  and 
prevent  inflammation ;  thirdly,  because  the  operation,  very  easy 
above  the  malleoli,  there  presents  the  same  advantages,  without 
the  same  dangers ;  fourthly,  because  it  is  easily  compressed. 

The  principal  veins  accompany  and  surround  this  artery ; 
the  subcutaneous  tissue  only  enclosing  some  few  small  branches, 
which  empty  themselves  into  the  saphenae,  and  rarely  become 
varicose. 

The  superficial  lymphatics,  irregularly  disseminated,  pass  into 
the  internal  and  anterior  tibial  region.  Those  accompanying 
the  blood  vessels  are  not  of  any  importance. 

The  two  superficial  nerves  of  the  dorsum  of  the  foot,  derived 
from  the  bifurcation  of  the  musculo-cutaneous,  lie  in  the  deep 
layer  of  the  subcutaneous  tissue.  The  deep-seated  continuations 
of  the  anterior  tibial  follow  nearly  the  same  direction. 

Separated  from  the  malleoli  by  the  widest  portion  of  the 
peroneo  and  tibio-calcaneal  fossae,  the  tendo  Achillis  forms  a 
perfe^ly  isolated  cord  at  some  distance  from  the  articulation  of 
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the  leg,  A  sword,  or  any  other  similar  instrument,  might  easily 
traverse  the  leg  in  front  of  it,  without  wounding  or  touching 
either  vessels  or  tendons. 

The  skin,  thick,  wrinkled,  cracking  with  facility,  especially 
posteriorly,  becomes  gradually  thinner  over  the  sides,  and 
soon  assumes  the  characters  of  that  covering  the  malleoli. 

The  subcutaneous  tissue,  filamentous,  adheres  very  firmly  to  the 
aponeurotic  and  cutaneous  layers.  Approaching  the  heel,  it 
becomes  elastic,  thick,  and  merges  into  the  cushion,  which  we 
shall  find  in  the  sole  of  the  foot.  It  is  here  that  the  three 
aponeurotic  layers  of  the  posterior  tibial  region  terminate. 
Continuing,  on  the  one  hand,  with  the  calcaneo-malleolar 
fibrous  bands,  or  the  sheaths  of  the  tendons,  and,  on  the  other, 
burying  themselves,  quite  posteriorly,  in  the  elastic  subcutaneous 
tissue. 

The  tendo  A  chillis,  remarkable  behind  the  malleoli,  as  in  its 
whole  extent,  for  strength  and  size,  is  so,  likewise,  from  the 
manner  in  which  it  is  inserted  into  the  calcis.  Attached  only 
to  the  inferior  half  of  the  posterior  surface  of  this  bone,  it  is 
separated  from  the  other  by  a  very  distinct  synovial  bursa, 
sometimes  distended  with  fluid.  Thus  disposed,  it  may  act  with 
greater  force  upon  the  heel ;  but  a  transverse  incision  may 
almost  completely  separate  it  from  the  os  calcis,  at  an  inch  above 
its  termination.  Its  rupture  presents  the  same  peculiarities  as 
at  the  bottom  of  the  leg;  only,  if  it  occurs  quite  low  down,  the 
adherence  of  parts  being  much  stronger,  its  retraction  will  be 
less. 

The  arteries,  veins,  lymphatics,  and  nerves  are  of  no  surgical 
interest  here. 

Skeleton. — Internally  the  skeleton  of  the  tibio-tarsal  region, 
naturally  comprising  the  internal  malleolus,  would  also  com- 
prehend the  internal  surface  of  the  astragalus,  and  a  portion  of 
that  of  the  calcis,  if  these  parts  did  not  enter  more  particularly 
into  the  composition  of  the  foot.  Prolonged  to  conceal  the  tibio- 
astragalean  articulation,  thus  protected  against  external  injury, 
oblique  inwards,  applied  very  firmly  against  the  first  bone  of 
the  tarsus,  very  thin  in  comparison  to  the  size  of  the  tibia,  and 
very  solidly  fixed  by  its  apex  to  the  lesser  tubercle  of  the 
os  calcis,  as  well  as  to  the  rough  portion  of  the  tibial  surface  of 
the  astragalus,  the  internal  malleolus  may  break  when  the  foot 
is  turned  on  its  inner  border,  rather  than  allow  dislocation. 
The  gutter  grooved  on  its  posterior  border,  and  which  is  con- 
tinuous, beneath  its  apex,  with  the  internal  lateral  ligament, 
forms  a  complete  pulley  for  the  tendon  of  the  tibialis  posticus. 
The  bottom  of  this  gutter  is  invested  by  a  very  dense  fibrous 
layer,  the  free  surface  of  which  is  very  frequently  converted 
into  cartilage,  sheltering  the  synovial  membrane  of  the  joint 
during  the  action  of  the  muscles. 

The  inferior  fifth  of  the  fibula  especially  constitutes  the 
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skeleton  of  the  tibio-tarsal  region  externally.  We  may,  also,  add 
a  portion  of  the  external  surface  of  the  astragalus  and  calcis. 
It  consequently  comprises  the  inferior  peroneo-tibial  articula- 
tion, the  fibrous  apparatus  of  which  is  composed  of  the  anterior 
and  posterior  peroneo-tibial  ligaments,  and  of  yellow  tissue, 
fixing  the  fibula  in  the  sygmoid  cavity  of  the  tibia,  and  known 
as  the  inter-articular  ligament. 

Although  immobile  and  very  firm,  this  articulation  is,  never- 
theless, susceptible  of  diastasis  or  separation,  an  accident  which 
appears  frequently  to  accompany  severe  sprains.  Prolonged 
more  downwards  than  inwards,  the  external  malleolus  is  better 
disposed  to  support  the  foot,  which,  from  its  disposition,  con- 
tinually endeavours  to  turn  outwards ;  on  the  other  hand,  like 
the  internal,  this  malleolus  conceals  the  joint,  and  presents  a 
still  deeper  gutter  on  its  posterior  surface.  The  synovial  mem- 
brane of  the  calcaneo-astragalean  articulation  is  so  loose,  that 
it  frequently  escapes  between  the  two  lateral  peronei  muscles, 
in  front  or  even  behind  their  sheaths,  forming  true  nodes  or 
ganglions,  which  should  not  be  opened. 

The  skeleton  of  the  instep  presents  merely  the  horizontal 
articulating  surface  of  the  tibia,  and  a  portion  of  the  superior 
surface  of  the  astragalus.  The  synovial  membrane,  being  merely 
supported  in  this  direction  by  a  very  thin  fibrous  membrane, 
easily  projects  beneath  the  annular  ligament,  and  especially  in 
the  lateral  or  malleolar  excavations.  The  articular  surface  of 
the  astragalus,  convex  from  before  backwards,  and  forming  a 
kind  of  pulley,  allows  very  decided  flexion  of  the  foot  on  the 
leg,  which  is  also  favoured  by  the  notch  found  in  front,  separa- 
ting it  from  the  head  of  the  bone.  However,  abutting  against 
the  anterior  surface  of  the  tibia,  this  notch  almost  invincibly 
opposes  luxations  of  the  leg  backwards,  unless  the  foot  trips,  or 
the  weight  of  the  body  is  augmented  by  a  fall  or  heavy  burden. 
When  this  displacement  occurs,  the  tibia,  carried  on  the  posterior 
notch  of  the  os  calcis,  is  only  arrested  by  the  tendo  Achillis. 

The  dorsum  of  the  foot  is  forcibly  turned  back  on  the  front 
of  the  leg,  and  if  there  be  no  complication,  reduction  does  not 
appear  to  be  very  difficult.  It  will  be  quite  sufficient  to  observe 
carefully  how  the  astragalus  is  imbedded  in  the  tibio-fibular 
mortise,  to  convince  ourselves  that  this  cannot  be  the  case  in 
internal  or  external  luxation. 

The  joint  is  so  badly  protected  in  the  region  we  are  studying 
that  any  pointed  or  cutting  instrument  may  open  it,  by  penetra- 
ting the  different  fossae  indicated  in  speaking  of  the  exterior  of 
the  notch. 

The  os  calcis,  supporting  the  weight  of  the  body,  by  the  middle 
portion  of  its  superior  surface,  projects  sufficiently  backwards 
beyond  the  leg  for  foreign  bodies,  and  sometimes  even  the 
action  of  the  muscles  of  the  calf,  to  fracture  it ;  on  the  other 
hand,  the  transverse,  rounded  fissure  separating  the  articular 
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surface  from  the  tendo  Achillis  concurs  in  forming  the  vault  or 
deep  groove  which  we  remark  on  its  inner  surface. 

The  frequency  of  luxation,  in  the  direction  of  the  internal 
malleolus,  is  partly  explained  by  its  descending  less  than  the 
external^  and  thus  sustaining  greater  stress  upon  its  ligaments. 
As  to  the  posterior  surface  of  the  articulation,  the  ligaments 
slightly  augment  the  depth  of  the  peroneo- tibial  cavity,  whilst 
the  astragalus,  very  strongly  inclined  backwards,  but  not  pro- 
jecting beyond  them,  is,  also,  more  easily  pushed  forwards. 
However,  we  may  imagine,  from  the  weakness  of  the  ligaments, 
and  the  disposition  of  the  surfaces,  that,  in  certain  cases  of  forced 
extension,  the  leg  may  be  thrown  on  the  dorsum  of  the  foot,  and 
the  astragalus  turned  on  the  posterior  surface  of  the  tibia. 

The  weight  which  the  tibio-tarsal  articulation  supports,  and 
the  friction  produced  by  the  constant  action  of  the  parts, 
account  for  the  frequency  of  its  diseases.  The  loose  synovial 
membrane  investing  its  surfaces,  sustained  posteriorly  by  the 
tendo  Achillis,  never  projects  in  that  direction.  The  narrow- 
ness of  the  external  lateral  ligaments  would  allow  it,  on  the 
contrary,  to  escape  between  them,  if  the  malleolus  did  not 
present  an  obstacle.  The  internal  fibrous  band  retains  it  too 
firmly  within  for  it  to  present  itself  there.  In  front,  the  liga- 
ments but  feebly  oppose  it,  but  the  annular  ligament  and  the 
tendons  soon  press  it  towards  the  sides.  Hence,  it  is  in  front 
of  the  malleoli,  and  behind  the  external,  that  it  usually  projects 
in  hydarthrosis  and  white  swelling.  It  is  equally  at  these  points 
that  the  integuments  become  disorganized,  when  it  is  torn  or 
ulcerated,  even  if  the  opening  of  the  articulation  occurs  in  quite 
another  region.  No  other  region  offers  so  many  inequalities, 
and  it  is  very  difficult  to  apply  exact  compression.  The  length 
of  the  antero-posterior  diameter,  where  it  extends  from  the 
instep  to  the  calcis,  and  the  continual  tension  of  the  extensor 
tendons  of  the  toes,  account  for  the  fatigue,  and  even  pain, 
caused  by  the  turns  of  the  bandage  in  this  situation. 

The  extremities  of  the  bones  of  the  leg  are  so  superficial 
beneath  the  skin  that,  the  operation  for  removing  them  sepa- 
rately, by  exposing  them  one  after  the  other,  is,  at  once,  less 
difficult  and  less  dangerous  than  might  at  first  be  considered. 
The  lateral  tendons,  pushed  towards  the  median  line,  allow  us  to 
introduce  a  chain-saw  between  the  tibia  and  fibula,  which  we 
immediately  separate  from  above  downwards.  The  numerous 
cases  in  which  this  operation  has  been  performed  for  luxations, 
complicated  with  projection  of  the  bones  through  the  torn  skin, 
prove  that  the  functions  of  the  foot  are,  in  a  great  degree,  re- 
established, and  that  such  an  operation  deserves  to  be  retained 
in  practice.  If  we  treat  caries  or  necrosis  of  the  summit  or 
external  surface  of  the  malleoli,  we  may,  as  I  once  did,  content 
ourselves  with  simply  removing  the  diseased  parts,  without 
opening  the  synovial  or  articular  cavity, 
*  i  i  7 
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SECTION  SIXTH. 

OF  THE  FOOT. 

The  foot,  in  many  respects  resembling  the  hand,  is  so  disposed, 
that,  in  the  upright  position,  its  inferior  surface  rests  horizon- 
tally upon  the  ground,  whilst  the  superior  receives  the  weight  of 
the  body  towards  the  union  of  its  three  anterior  with  its  posterior 
fourth.  Its  form  is  that  of  an  irregular  triangle,  the  base 
represented  by  the  toes,  and  the  apex  by  the  heel. 

Limited  by  the  instep  posteriorly,  and  by  the  union  of  the 
toes  in  front,  the  dorsal  region  of  the  foot,  more  or  less  convex 
internally,  gradually  flattens,  appearing  to  spread  out  in  front. 
Posteriorly,  we  distinguish  an  eminence,  very  marked  in  some 
individuals,  corresponding  to  the  fleshy  portion  of  the  ex- 
tensor brevis  digitorum.  Towards  the  inner  margin,  we  remark 
a  continuation  of  the  eminences  and  depressions  described  in  the 
instep.  Through  the  skin,  in  front,  when  the  toes  are  extended, 
we  may  feel  the  tendons  and  gutters  separating  them,  especially 
in  thin  persons.  By  an  attentive  examination,  we  also  dis- 
cover a  great  many  other  objects,  more  important  even  than  the 
preceding;  but  as  they  relate  particularly  to  the  articulations 
and  amputations,  I  shall  return  to  them  in  speaking  of  the 
skeleton. 

In  early  life,  and  in  the  female,  the  skin  is  extensible  and 
very  supple.  In  man,  it  habitually  supports  a  small  group  of 
hairs,  on  the  most  convex  portion  of  the  region ;  and  among 
peasants,  we  not  unfrequently  see  it  wrinkled,  cracked,  and 
covered  with  scales,  as  at  the  instep.  It  sometimes  thickens, 
forming  a  tumour  of  greater  or  less  size,  and  from  the  same  cause 
ulceration  and  wounds,  with  loss  of  substance,  cicatrise  slowly 
and  with  difficulty. 

The  quantity  of  the  subcutaneous  tissue  varies  considerably. 
In  women  and  children,  it  frequently  obliterates  all  the  in- 
equalities of  the  region,  whilst,  in  man,  it  rarely  acquires  such 
thickness ;  and,  although  thin,  and  like  aponeurosis,  in  lean  indi- 
viduals, it  swells  considerably  in  inflammations.  As  it  does  not 
adhere  very  intimately  to  the  skin  and  aponeurosis,  suppuration 
ensues  with  great  rapidity,  and  phlegmonous  erysipelas  is  quickly 
succeeded  by  very  considerable  exfoliation.  In  amputations, 
it  allows  the  integuments  to  be  drawn  sufficiently  backwards  to 
render  dissection  useless. 

The  aponeurosis  of  the  dorsum  of  the  foot  has  generally  been 
very  inaccurately  described.  We  may  trace  it  from  the  tibial 
border  of  the  region.  Its  lamellae  separate  to  embrace  the  ex- 
tensor proprius  pollicis,  of  which  they  thus  continue  the  sheath. 
Re-approximating  external  to  this  tendon,  they  again  separate, 
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to  pass,  the  one  on  the  superficial,  the  other  on  the  deep  surface 
of  the  extensor  brevis  digitorum,  and  tendons  of  the  common 
extensor,  and  re-unite,  externally,  by  blending  with  the  peri- 
osteum, and  becoming  continuous  with  the  plantar  aponeurosis. 
Posteriorly,  it  evidently  prolongs  the  aponeurosis  of  the  instep ; 
anteriorly,  being  merely  separated  by  the  tendons,  it  unites  with 
the  synovial  membrane ;  finally  losing  itself  in  the  cellular  tissue 
of  the  toes.  Hence,  we  may  have  two  kinds  of  abscesses  in  the 
foot;  one,  which,  occurring  in  the  subcutaneous  tissue,  may  exist 
for  some  time  without  affecting  the  other  elements ;  the  other, 
developed  between  the  layers  of  the  fascia,  remaining  unrecog- 
nized longer  than  the  preceding.  Inflammation,  also,  frequently 
extends  immediately  from  one  to  the  other,  and  pus  first  accu- 
mulated beneath  the  aponeurosis  soon  ruptures  it,  to  reach  the 
subcutaneous  tissue  and  raise  the  skin.  Fluctuation  is,  there- 
fore, easily  distinguished  in  both  these  cases,  in  consequence  of 
the  thinness  of  the  soft  parts. 

Muscles  and  tendons. — The  continuation  of  the  tibialis  anticus, 
passing  in  front  of  the  internal  surface  of  the  scaphoid  bone,  to 
attach  itself  to  the  inferior  border  of  the  cuneiform,  makes  so 
distinct  a  projection,  when  stretched,  that  it  may  be  completely  di- 
vided, transversely,  without  injury  to  the  tibio- tarsal  articulation. 

The  extensor  proprius  pollicis,  rather  obliquely  crossing  the  ar- 
ticulations of  the  astragalus  and  scaphoid,  the  scaphoid  and  the 
internal  cuneiform,  and  of  the  latter  with  the  metatarsal  bone, 
before  reaching  its  insertion,  may  act  freely  and  independently 
of  those  surrounding  it ;  in  the  same  manner  that  its  synovial 
investment  may  be  affected  singly,  and  that  without  implicating 
the  others,  it  may  be  divided,  by  cutting  on  the  superior  surface 
of  the  internal  border  of  the  foot.  The  four  tendons  of  the 
common  extensor  separate,  and  spread  the  synovial  tunic,  which 
invested  them  at  the  instep,  into  a  membrane ;  and,  as  they 
pass  towards  the  back  of  the  toes,  cross  the  external  surface  of 
the  short  extensor  very  obliquely. 

The  peroneus  tertius  spreads  over  the  superior  surface  of  the 
fifth  metatarsal  bone.  As  all  these  tendons  ramify  between  the 
layers  of  the  aponeurosis,  we  know  to  what  depth  we  may  pene- 
trate without  reaching  them;  and,  also,  from  their  situation, 
and  the  space  separating  each,  in  what  direction  we  should  in- 
cise to  avoid  them,  and  what  injuries  are  most  likely  to  divide 
them. 

The  extensor  brevis  digitorum,  arising  by  a  point  from  the 
astragalo-calcaneal  excavation,  soon  divides  into  four,  sometimes 
five,  portions,  to  pass  to  the  four  first  toes  in  one  case,  and  to  the 
whole  five  in  the  other.  Of  these  the  internal,  or  first,  is  the 
most  important  in  surgery,  and  nearly  always  the  largest.  It  is 
so  disposed  that,  in  deep  incisions,  where  we  would  preserve  the 
tendons  of  the  long  common  extensor,  we  rarely  fail  to  cut  it 
across. 
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Arteries. — There  is  only  one  deserving  any  attention,  the  con- 
tinuation of  the  tibial ;  it  bears  the  name  of  the  dorsal  artery  of 
the  foot,  and  is  separated  from  the  bones  merely  by  a  fibrous 
layer,  confounded  with  the  ligament.  Following  the  direction 
of  a  line  drawn  from  the  middle  of  the  instep  to  the  posterior 
extremity  of  the  first  inter-osseous  space,  it  lies  on  the  head  of 
the  astragalus,  and  its  articulation  with  the  scaphoid,  on  the 
dorsal  surface  of  the  latter;  and,  lastly,  on  the  interstice  be- 
tween the  two  first  cuneiform  bones.  Opposide  the  head  of  the 
astragalus,  or  some  lines  more  anteriorly,  it  lies  on  the  external 
side  of  the  extensor  proprius  pollicis.  The  internal  branch  of 
the  deep  nerve  follows  its  inner  side.  Externally,  it  is  at  first 
accompanied  by  the  first  tendon  of  the  common  extensor,  and 
is  two  or  three  lines  from  it,  when  it  arrives  on  the  dorsum  of 
the  second  metatarsal  bone.  In  this  situation,  the  first  fasciculus 
of  the  short  extensor  muscle  contracts  the  most  important  rela- 
tions with  it ;  posteriorly,  it  is  at  first  several  lines  from  it,  but 
it  gradually  approaches,  until  its  internal  border  covers  it;  hence 
it  must  be  turned  outwards  to  allow  of  the  vessel  being  secured. 
To  find  it  with  certainty,  we  must  cut  in  the  direction  of  the 
line  already  indicated,  and  fall  on  the  interval,  separating  the 
extensor  proprius  pollicis  from  the  common  extensor ;  as  it  is 
covered  by  the  two  layers  of  aponeurosis,  the  subcutaneous 
tissue,  and  integuments.  Its  anomalies  are  numerous ;  frequent- 
ly given  off  from  the  anterior  peroneal,  it  sometimes  arises  from 
the  external  or  internal  malleolar.  I  have  seen  it  arrive  by  the 
external  as  well  as  by  the  internal  calcaneal  gutter,  and  run 
along  the  corresponding  border  of  the  foot.  The  dorsal  arteries 
of  the  tarsus  and  metatarsus  furnished  by  it  are  too  small  to 
require  any  attention  in  operations.  We  should,  however,  note 
the  two  branches  which  run  from  the  internal  portion  of  the 
same  trunk,  over  the  tibial  border  of  the  foot,  passing  between 
the  tendons  of  the  tibialis  anticus  and  extensor  proprius  pollicis 
muscles.  In  fact,  in  some  individuals,  abundant  hemorrhage 
may  arise  from  dividing  the  tissues  in  front  of  the  first  of  these 
tendons,  although  the  trunk  itself  has  not  been  wounded. 

Veins. — The  two  saphense  arise  from  a  large  arch,  the  con- 
vexity of  which,  turned  forwards,  receives  all  the  superficial 
branches  of  the  dorsal  surface  of  the  toes.  Enclosed  in  the  sub- 
cutaneous tissue,  and  covered  merely  by  the  skin, — raised,  more- 
over, by  the  extensor  tendon,  this  arch  appears  larger  than  the 
two  veins  to  which  it  gives  origin ;  hence,  in  some  individuals, 
we  are  obliged  to  select  it  for  phlebotomy,  notwithstanding 
the  proximity  of  the  tendons  and  the  mobility  of  the  tissues 
may  render  it  difficult  and  dangerous.  We  can  rarely  obtain  a 
large  quantity  of  blood,  as  it  merely  receives  the  veins  of  the  toes. 
The  softness  of  the  tissues  enclosing  it  allows  the  branches 
opening  into  its  concavity,  as  well  as  all  the  venous  branches  of 
the  dorsum  of  the  foot,  to  dilate  quickly.    Thus  favoured  by  the 
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thinness  of  the  vascular  walls,  by  the  height  of  the  column  of 
blood,  and  occupying  the  most  dependent  portion  of  the  body, 
varicose  patches,  or  a  more  or  less  complicated  plexus,  are  fre- 
quently remarked  on  the  dorsal  region  of  the  foot.  In  conse- 
quence of  the  relations  of  these  varices  with  the  tendons,  it 
would  not  be  prudent  to  treat  them  by  incision  or  excision, 
either  with  or  without  ligature. 

Lymphatics. — The  superficial  plane  is  the  most  important ; 
enclosing  the  roots  of  a  certain  number  of  vessels,  which  pass 
into  the  groin,  it  is  not  surprising  that,  in  some  individuals, 
inflammations  and  other  affections  of  the  dorsal  surface  of  the 
foot  produce  swelling  of  the  inguinal  glands,  or  are  referred  to 
some  point  in  the  inferior  extremity.  They  appear  to  perform 
an  important  part,  especially  in  phlegmonous  erysipelas,  pro- 
duced by  a  puncture,  or  any  suppurating  wound.  In  fact,  in 
these  cases,  we  frequently  see  the  redness  disseminated  in 
patches,  or  under  the  form  of  more  or  less  distinct  stria?,  and 
thus  spread  from  below  upwards,  &c. 

The  nerves  belong  here  to  four  principal  branches :  the  two 
saphena,  the  musculo-cutaneous,  and  the  anterior  tibial.  The 
internal  saphena,  almost  entirely  lost  before  arriving  at  the  base 
of  the  first  metatarsal  bone,  always  follows  the  vein  of  the  same 
name,  and  appears  to  terminate  in  the  skin.  The  external,  ex- 
tending as  far  as  the  toes,  to  which  it  gives  very  distinct  branches, 
also  accompanies  the  vein  whence  it  derives  its  name.  Deeper 
than  the  preceding,  we  may  say  that  it  is  enclosed  in  a  kind  of 
sheath,  appertaining  at  the  same  time  to  the  aponeurosis  and 
the  subcutaneous  tissue,  being  ultimately  lost  in  the  skin  and 
cellular  tissue. 

The  two  superficial  dorsal,  occupying  the  deep  layers  of  the 
subcutaneous  tissue,  are  further  from  the  skin  than  the  veins, 
and  are  separated  from  the  tendons  by  the  aponeurosis.  Like 
the  two  saphena,  they  are  lost  in  the  cellular  tissue  and  skin. 

The  two  deep  branches,  terminating  the  anterior  tibial,  and 
lying  almost  immediately  on  the  bones,  are  so  arranged,  that 
if  the  preceding  supply  sensation,  these  must  preside  over 
motion. 

Being  uninterrupted  by  the  leg,  the  plantar  region  of  the  foot 
is  much  longer  than  the  dorsal.  Prolonged  backwards,  as  far 
as  the  posterior  extremity  of  the  heel,  on  the  one  hand,  it  advances, 
on  the  other,  nearly  an  inch  beneath  the  toes.  Projecting  in 
front,  posteriorly  and  on  its  external  half  it  presents  a  more  or 
less  deep  cavity,  in  the  centre  and  internally,  which  receives 
the  tibio-calcaneal  gutter,  and  in  some  degree  resembles  the 
palm  of  the  hand. 

The  skin  presents  greater  thickness  here  than  in  any  other 
part.  Beneath  the  heel,  it  sometimes  extends  to  two  lines.  A 
little  less  beneath  the  head  of  the  metatarsal  bones,  it  is  still 
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thinner  in  the  external  half  of  the  region,  and  we  see  it  in  the 
plantar  excavation  gradually  assuming  the  characters  distin- 
guishing it  in  the  palm  of  the  hand.  It  almost  presents  the 
appearance  of  horny  tissue.  Forming  a  dense  inelastic  sole,  it 
is  thus  favourably  disposed  to  sustain  the  weight  of  the  body, 
resist  the  inequalities  of  the  earth,  the  action  of  foreign  bodies, 
and  allow  man  to  walk  bare-footed.  Tumours  and  abscesses 
forming  beneath  it,  meeting  with  considerable  resistance,  are 
developed  but  slowly,  and  produce  excruciating  pain,  whilst 
fluctuations  are,  for  a  long  period,  undistinguishable  externally. 
It  is  principally  around  the  heel  that  cracks  and  chilblains  occur 
during  winter ;  we  might  find  the  cause  of  this  disease  in  the 
organization  of  the  integuments,  did  it  not  equally  occur  in 
the  hands  and  the  dorsal  surface  of  the  foot. 

The  subcutaneous  tissue,  a  complete,  elastic,  fibro-adipose  cushion, 
of  great  thickness,  merely  differs  from  the  analogous  layer  of  the 
hand,  by  its  greater  degree  of  elasticity,  and  by  its  denser  struc- 
ture. Formed  of  strong  and  resistant  filaments,  extending  from 
the  aponeurosis  to  the  skin,  interlacing  and  blending  in  a  thou- 
sand different  ways,  it  represents  a  net  work,  enveloping  adipose 
vesicles.  Its  thickness,  varying  but  little,  is  about  three  lines 
posteriorly,  and  diminishes  in  about  the  same  proportion  as 
that  of  the  skin  at  other  points.  Its  great  elasticity  performs 
an  important  part  in  station  and  progression,  by  deadening  the 
pressure  of  the  body  on  the  integuments,  and  other  soft  parts  of 
the  sole  of  the  foot.  In  consequence  of  its  dense  fibrous  tex- 
ture, severe  accidents  are  commonly  followed  by  general  reaction ; 
among  the  people  of  Africa  and  America,  who  still  preserve 
the  habit  of  walking  bare-footed,  tetanus,  it  is  said,  has  frequently 
followed  similar  injuries.  Abscesses,  terminating  these  inflam- 
mations, may  appear  in  a  milder  form,  and  not  cause  so  much 
suffering.  These  collections  are  sometimes  distinguished  with 
difficulty,  but  it  is  necessary  to  make  deep  and  long  incisions  at 
their  commencement,  as  they  quickly  produce  destruction  and 
exfoliation  of  the  skin  to  a  great  extent. 

Aponeurosis. — When  the  preceding  adipose  cushion  is  raised, 
the  sole  of  the  foot  appears  divided  into  three  portions,  extend- 
ing from  the  heel,  to  unite  in  spreading  near  the  toes,  represent- 
ing the  internal  and  external  eminences  and  cavity  of  the  hand. 

One,  continuous  with  the  inner  border  of  the  foot,  encloses  a 
great  portion  of  the  muscles,  passing  to  the  first  metatarsal  bone 
and  great  toe;  another,  placed  externally,  is  formed  of  the  muscu- 
lar fasciculi  attached  to  the  fifth  metatarsal  bone  and  little  toe ;  a 
third,  larger  in  front,  but  narrower  behind,  than  the  two  former, 
extends  from  the  middle  of  the  heel  to  the  base  of  the  toes,  en- 
closing principally  the  flexor  muscles  and  tendons.  The  plantar 
aponeurosis  covers  these  three  eminences.  Although  isolated  in 
appearance,  we  may,  nevertheless,  say,  that  it  mingles,  on  the 
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sides,  with  the  dorsal  aponeurosis ;  posteriorly  and  internally, 
with  the  internal  annular  ligament  of  the  tarsus;  and  that  it  arises 
from  the  posterior  tuberosity  of  the  calcis.  It  is  thin,  and 
almost  cellular,  on  the  internal  muscular  eminence.  As  it  cor- 
responds to  the  great  plantar  notch,  inflammations  and  deep- 
seated  abscesses  proceed  almost  as  in  the  external  eminence  of 
the  palm  of  the  hand,  and  wounds  are  generally  less  dangerous 
than  in  the  rest  of  the  region.  Over  the  external  eminence,  it 
represents  an  extremely  strong  band,  which  comes  specially 
from  the  external  tuberosity  of  the  calcis,  and  subsequently  con- 
tracts gradually.  Apart  from  the  posterior  eminence  of  the  fifth 
metatarsal,  where  it  fixes,  completing  the  arch  of  the  peroneus 
iongus,  it  only  forms  a  cellular  or  fibro-cellular  layer,  as  on  the 
internal  eminence.  Internally,  however,  a  distinct  fibrous  band 
proceeds  forwards,  and  is  confounded  with  the  aponeurosis  of  the 
median  eminence.  This,  which  constitutes  the  true  plan  tar  aponeu- 
rosis, is  triangular,  like  the  projection  it  invests.  Very  thick, 
posteriorly,  at  its  point,  (which  more  resembles  a  tendon  than  a 
fascia,)  it  thins  in  spreading,  so  that,  towards  the  centre,  its  fibres 
separate  to  form  five  distinct  bands,  which  bifurcate  under  the 
heads  of  the  metatarsal  bones  for  the  flexor  tendons  of  the  toes, 
as  we  have  seen  with  respect  to  the  palmar  aponeurosis.  The 
band  of  the  little  toe  is  often  wanting,  as  well  as  that  of  the  first; 
occurring  from  the  external  and  internal  folds  of  the  fascia 
being  transformed  into  cellular  tissue  before  reaching  the  pha- 
langes. On  each  side,  and  in  its  posterior  half,  it  mingles  with 
the  lateral  portions,  forming  two  septa;  of  which  the  internal  is 
attached  to  the  inferior  surface  of  the  internal  cuneiform,  sca- 
phoid, and  astragalus ;  whilst  the  external  reaches  the  crest  of  the 
cuboid,  and  inferior  surface  of  the  calcis. 

Muscles. — Each  fleshy  eminence  of  the  sole  of  the  foot  is  thus 
contained,  as  far  as  its  centre,  in  a  canal,  half  fibrous,  half  osseous. 
The  most  solid  canal  is  that  of  the  median  eminence.  The 
muscles,  thus  bound  down,  act  with  much  more  strength  and 
facility.  It  is  so  disposed  as  to  form  at  intervals  small  openings, 
by  which  the  subcutaneous  cellulo-adipose  tissue  is  continuous 
with  the  deep  cellular  tissue,  forming  a  means  of  communication 
for  inflammation,  and  becoming,  on  the  other  hand,  a  cause  of 
intense  pain,  by  the  constriction  of  the  small  inflamed  portions 
which  traverse  them. 

Those  of  the  tibial  eminence,  in  part,  represent  the  muscles 
of  the  eminence  of  the  thumb.  The  adductor  pollicis  is  the  most 
remarkable.  Its  fleshy  mass,  arising  from  the  internal  tuberosity 
of  the  calcis,  on  the  one  hand,  and  from  the  anterior  border  of 
the  internal  annular  ligament  of  the  tarsus,  on  the  other,  converts 
the  vault  of  the  calcis  into  a  canal,  and  thus  protects  the  tendons, 
vessels,  and  nerves  coming  from  the  leg  to  the  foot.  Filling  the 
bony  notch  separating  the  posterior  eminence  of  the  tarsus  from 
k  k  2 
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that  formed  by  the  internal  cuneiform  bone,  it  is  away  from  this 
latter  point  only  that  its  tendon  is  isolated,  and  that  it  receives, 
by  its  external  side,  the  fibres  of  the  short  flexor  of  the  great 
toe,  with  which  it  becomes  confounded.  This  latter  then  appears 
to  replace,  anteriorly,  the  fleshy  portion  of  the  preceding,  which 
only  exists  behind.  Inserted  by  a  more  or  less  elongated  point, 
under  the  scaphoid  and  internal  cuneiform,  the  short  flexor  is 
much  larger  and  thicker  under  the  first  metatarsal  bone ;  the 
internal  surface  of  which  it  completely  covers,  by  filling  its  con- 
cavity. As  it  appears  to  bifurcate  anteriorly,  to  fix  with  the 
tendon  of  the  preceding  on  the  internal  and  with  the  oblique 
abductor  on  the  external  tubercle  of  the  first  phalanges,  it  forms 
a  gutter,  receiving  the  tendon  of  the  long  flexor  of  the  great  toe. 
As  for  the  oblique  and  transverse  flexors,  they  are  entirely  en- 
closed in  the  median  tuberosity,  excepting  at  their  common 
attachment  to  the  short  flexor. 

The  muscles  of  the  external  eminence  are  the  abductor  and 
short  flexor  of  the  little  toe.  The  fleshy  portion  of  the  first  fills 
the  bony  notch,  extending  from  the  external  and  posterior 
tuberosity  of  the  calcis  to  the  crest  of  the  cuboid.  Its  tendon 
follows  the  external  border  of  the  foot,  unites  to  the  posterior 
portion  of  the  fifth  metatarsal,  and  proceeds,  enveloped  by  the 
fibres  of  the  short  flexor,  to  the  posterior  and  external  extremity 
of  the  little  toe.  It  is  ordinarily  divided  at  the  commencement 
of  metatarsal  amputation.  The  second,  which  arises  by  a  point 
from  the  inferior  surface  of  the  cuboid  and  last  metatarsal 
bone,  re-unites  to  the  preceding  tendon,  and  continues  with 
it  to  the  posterior  extremity  of  the  same  joint;  these  two  mus- 
cles thus  resemble  the  two  principal  fasciculi  of  the  internal 
eminence. 

The  median  eminence  also  encloses  several.  The  short  flexor, 
analogous  to  the  flexor  sublimis  of  the  fore-arm,  forming  a 
single  fasciculus  in  its  posterior  fourth,  divides  into  four 
branches  anteriorly.  After  bifurcating  under  the  metatarso- 
phalangeal articulation,  to  give  passage  to  those  of  the  common 
flexor,  its  four  tendons  fix  on  the  plantar  surfaces  of  the  first 
phalanges.  The  common  flexor  and  flexor  proprius  of  the  great  toe, 
which,  in  the  calcaneal  gutter,  are  at  first  placed,  the  former 
externally,  the  latter  internally,  then  cross,  and  glide  one 
beneath  the  other,  to  reach  the  inferior  surface  of  the  short 
flexor  of  the  same  appendix.  That  of  the  common  flexor,  con- 
tinuing obliquely  outwards  to  above  the  superior  surface  of  the 
short  flexor,  there  receives,  by  its  border,  the  accessory  muscle, 
which,  rising  from  the  external  portion  of  the  calcis,  represents 
a  sort  of  lozenge-shaped  or  square  layer,  its  direction  destroy- 
ing the  obliquity  of  action  in  the  former.  The  four  branches 
of  the  latter  then,  separating,  give  origin  to  the  lumbricales,  and 
proceed  to  their  fibrous  sheaths.    Posteriorly  it  is  divided  from 
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the  skin  by  the  whole  thickness  of  the  adductor  muscles  of  the 
great  toe  and  short  flexor;  anteriorly  it  approaches  them,  so 
that  the  subcutaneous  layer  alone  remains  between  them. 
Applied  immediately  on  the  bones,  in  the  former  situation,  it 
is  next  separated  from  them  by  the  inter-osseous  and  two 
adductor  muscles  of  the  first  toe.  Of  the  latter,  the  oblique 
abductor,  occasionally  inserted  on  the  inferior  surface  of  the 
second  or  third  cuneiform  bone,  is  almost  confounded  with  the 
short  flexor. 

The  transversus  pedis  is  placed  horizontally  beneath  the  head 
of  the  metatarsal  bones.  Attached  to  the  external  side  of  the 
first  articulation  of  the  great  toe,  they  may  approximate  the 
metatarsal  bones  to  each  other,  and  thus  increase  their  con- 
cavity. The  transversalis,  also,  separates  the  lumbricales  ten- 
dons from  the  inter-ossei. 

These  latter,  placed  between  the  metatarsal  bones,  are  seven 
in  number ;  four  for  the  dorsal  region,  of  which  two  are  for  the 
second  toe,  and  the  other  two  abductors  for  the  third  and  fourth; 
three  in  the  plantar  region  for  the  three  last  toes,  and  all 
adductors.  Not  extending  beyond  the  bones  on  the  back  of 
the  foot,  they,  on  the  contrary,  project  more  or  less  on  its 
plantar  surface,  so  that,  in  partial  amputation,  they  enter  into 
the  composition  of  the  flap. 

The  tendon  of  the  peroneus  longus,  those  of  the  tibialis  an- 
ticus  and  posticus,  must  also  be  noticed ;  the  first,  extended  from 
the  posterior  fissure  of  the  cuboid  bone  to  the  prominence  pre- 
sented posteriorly,  by  the  first  metatarsal  bone,  enclosed  in  a  sheath 
formed  by  the  bones  superiorly,  and  by  ligaments  or  other 
fibrous  layers  inferiorly,  may  act  independently  of  all  the  others, 
and  without  interruption,  strongly  raising  the  external  border 
of  the  foot  outwards,  at  the  same  time  that  it  forcibly  concurs 
in  the  extension  of  the  limb.  In  fact,  it  winds  over  a  double 
pulley  in  passing  beneath  the  fibular  malleolus,  and  over  the 
external  border  of  the  cuboid  bone.  It  is,  therefore,  of  im- 
portance to  preserve  it  in  operations.  The  second,  an  anta- 
gonist of  the  preceding,  with  respect  to  adduction  and  extension 
of  the  foot,  is  remarkable,  in  that  its  insertion  on  the  internal 
and  inferior  surface  of  the  internal  cuneiform  bone  allows  of  its 
being  preserved  in  the  tarso -metatarsal  amputation,  whilst  we 
necessarily  sacrifice  it  in  Chopart's  operation.  The  third,  fixed 
on  the  tubercle  of  the  scaphoid,  after  gliding  beneath  the 
lesser  tuberosity  of  the  calcis,  concurs  with  the  long  pero- 
neal on  the  one  hand,  and  is  its  antagonist  on  the  other.  We 
have  already  observed  that  it  entered  into  the  formation  of  an 
eminence,  which  must  not  be  mistaken  for  that  of  the  scaphoid. 
We  divide  it,  in  separating  the  foot,  in  the  articulation  of  the  two 
rows  of  tarsal  bones.  It  is  true,  that,  its  adherences  beneath  the 
astragalus  and  the  calcis  being  preserved,  its  action  remains  the 
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same ;  but  this  is  an  inconvenience,  as  there  is  no  longer  any 
thing  on  the  dorsal  surface  to  counterbalance  it. 

The  arteries,  continuations  of  the  posterior  tibial,  are  the 
internal  and  external  plantar*  The  first,  much  smaller  than  the 
other,  soon  divides  into  two  branches,  separated  from  the  skin 
by  the  short  adductor  muscle,  and  having  the  internal  plantar 
nerve,  tendon  of  the  flexor  proprius,  and  that  of  the  flexor 
communis  between  them.  Unless  anomalous,  the  internal  plan- 
tar is  never  of  sufficient  size  to  cause  serious  hemorrhage; 
nevertheless,  it  almost  always  requires  a  ligature  after  amputa- 
tion of  the  foot.  The  second,  the  real  continuation  of  the  com- 
mon trunk,  examined  at  the  calcaneal  vault,  at  first  crosses 
the  superior  surface  of  the  adductor  pollicis  muscle,  subse- 
quently that  of  the  short  common  flexor ;  accordingly,  if  we 
cut  on  the  fissure  separating  the  internal  and  middle  eminences 
of  the  foot,  we  should  find  it  external  and  beneath  the  tendons, 
which  run  from  the  leg  to  the  toes,  in  passing  behind  the  mal- 
leolus. Continuing  its  course  outwards,  as  far  as  the  external 
plantar  fissure,  and  opposite  the  posterior  extremity  of  the  fifth 
metatarsal  bone,  it  lies  above  the  short  flexor,  external  to  the 
plantar  nerve,  and  beneath  the  musculus  accessorius,  the  calca- 
neo-cuboidal  ligament,  and  tendon  of  the  peroneus  longus.  Of 
its  two  terminating  branches,  one,  pursuing  the  same  direction, 
becomes  superficial,  and  ramifies  in  the  short  flexor  muscle  of  the 
little  toe,  or  the  subcutaneous  tissue ;  the  other  winds  inwards, 
and  slightly  forwards,  reaching  the  posterior  portion  of  the 
first  inter-osseous  space. 

The  short  and  long  flexor  muscles,  as  well  as  the  lumbri- 
cales,  are  below,  whilst  the  tendon  of  the  peroneus  longus,  liga- 
ments, and  the  origin  of  some  of  the  inter-ossei,  are  above,  the 
oblique  abductor  pollicis  behind,  and  the  transversus  pedis  in 
front.  It  is  here  that  it  unites  with  the  dorsal  artery  of  the  foot, 
and  that  the  plantar  arch  terminates,  uniting  the  anterior  and 
posterior  tibial  arteries  in  an  angle,  having  the  apex  in  the  pop- 
liteal space,  and  the  base  in  the  sole  and  dorsum  of  the  foot ; 
hence,  a  ligature  on  any  point  of  one  of  these  two  branches  would 
not  prevent  the  blood  entering  its  inferior  extremity  by  means  of 
the  other.  Consequently,  it  is  always  a  rule,  in  wounds  of  the 
anterior  tibial,  to  place  a  ligature  above  and  below  the  injured 
point.  Does  not  this  disposition  equally  indicate,  that,  to  cure 
aneurism  of  one  of  the  principal  arteries  of  the  leg,  the  ancient 
is  preferable  to  the  modern  operation?  After  amputation  the 
external  plantar  is  the  first  that  must  be  tied.  The  veins, 
accompanying  the  arteries,  present  no  peculiarities  distinct  from 
the  latter. 

The  lymphatics  of  the  superficial  layer,  very  numerous,  com- 
municate with  those  of  the  dorsal  region  by  the  margin  of  the 
foot,  and  pass  to  the  tibial  regions,  running  behind  the  two  mal- 
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Jeoli.  Those  of  the  deep  layer,  much  fewer,  follow  the  blood- 
vessels to  the  calcaneal  fossa.  Thus,  inflammatory  affections 
of  the  skin  and  cushion,  separating  it  from  the  aponeurosis, 
easily  transport  themselves,  by  the  former,  over  the  dorsum  of 
the  foot,  and  to  the  external  as  well  as  internal  surface  of  the 
leg,  whilst  the  latter  can  only  propagate  the  diseases  of  the 
deep  parts  to  the  posterior  tibial  region. 

Nerves. — All  are  derived  from  the  posterior  tibial.  Before 
bifurcating  to  produce  the  two  plantar,  it  habitually  gives  off 
a  fasciculus  of  filaments,  which,  most  commonly  arising  by  a 
single  trunk,  ramify  in  the  subcutaneous  tissue  of  the  heel,  and 
concur  in  rendering  inflammation  of  this  region  exceedingly 
painful.  At  first  mingled  with  the  tendons  of  the  flexors  and 
tibialis  posticus,  the  plantar  nerves  soon  separate  to  pursue  a 
different  direction. 

The  internal,  running  between  the  branches  of  the  corre- 
sponding artery,  and  on  a  rather  more  superficial  plane,  crosses 
the  inferior  surface  of  the  tendons  of  the  flexor  communis  and 
flexor  proprius,  before  arriving  beneath  the  short  flexor  of  this 
latter  toe.  Consequently,  much  nearer  the  integuments,  its 
distribution  is  similar  to  those  furnished  by  the  median  to  the 
thumb. 

The  external,  also  following  the  artery,  on  its  concave  or 
inner  side,  gives  from  its  convexity  several  branches,  which 
cross  this  vessel  to  divide  in  the  external  muscular  portion,  and 
a  subjacent  elastic  cushion.  Plunging  with  the  arteries,  it  runs 
to  the  foot  like  the  median  in  the  hand,  and  its  branches,  in 
wounds,  are  always  injured  before  the  vessels.  We  may  imagine, 
from  the  size  and  number  of  the  filaments  which  they  give  to 
the  subcutaneous  tissue,  the  violence  of  the  neuralgic  pains 
sometimes  manifested  in  the  sole  of  the  foot,  as  well  as  those 
accompanying  all  acute  diseases  of  this  region. 

The  texture  of  the  sole  of  the  foot  is  remarkable  from  so  many 
causes,  that  I  shall  be  pardoned  for  reverting  to  it,  more  par- 
ticularly with  respect  to  the  suppuration  succeeding  inflam- 
mations. In  consequence  of  the  thickness  of  its  epidermis,  pus 
formed  beneath  produces  considerable  separation  of  parts 
below,  and  sometimes  ulcerates  the  dermis  before  escaping 
externally,  as  occurs  daily  in  the  heel  from  over- walking.  The 
filamentous  or  flocculent  condition  of  its  subcutaneous  tissue 
shows,  why  its  inflammations  so  easily  assume  the  anthracious 
character,  instead  of  spreading  in  patches,  as  in  the  leg.  Deeper 
seated,  and,  as  it  were,  imprisoned  in  one  or  other  of  the  three 
aponeurotic  sheaths,  suppuration  there  confines  itself  to  dis- 
secting the  muscles,  nerves,  and  vessels;  but  the  interstices 
presented  by  the  fascia  in  front  render  extension  towards  the 
skin  so  easy,  that  it  is  quickly  propagated  thither.  The  tendons 
of  the  peroneus  longus  and  flexors,  being  covered  with  syno- 
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vial  sheaths,  explain,  with  the  nerves  and  vessels,  how  it  spreads 
so  rapidly  behind  the  malleoli,  subsequently  to  the  rest  of  the 
leg,  accounting  for  all  the  dangers  which  may  ensue. 

The  skeleton,  constituted  by  all  the  tarsal  and  metatarsal 
bones,  is  particularly  interesting  with  respect  to  its  articulation. 

At  the  external  margin,  we  meet,  from  the  heel  towards  the 
little  toe,  firstly,  the  external  and  posterior  eminence  of  the 
calcis;  secondly,  the  termination  of  the  peroneo-calcaneal 
gutter ;  thirdly,  below  and  at  about  an  inch  in  front  of  the 
malleolus,  the  tuberosity  or  external  crest  of  the  calcis,  separating 
the  tendons  of  the  two  lateral  peronei  muscles  ;  fourthly,  at  about 
fifteen  lines  nearer  the  toes,  the  posterior  prolongation  of  the 
fifth  metatarsal  bone ;  fifthly,  a  notch  or  space,  which  separates 
this  eminence  from  the  peroneal  crest  of  the  calcis,  and  which, 
divided  into  two  equal  portions,  allows  of  our  falling  on  the 
union  of  the  cuboid  with  the  os  calcis;  that  is  to  say,  that  this 
articulation  lies  at  about  seven  or  eight  lines  from  either  of 
these  tuberosities. 

The  inner  border  of  the  foot,  comprehending  a  larger  number 
of  articulations,  also,  presents  more  eminences  and  depressions. 
We  here  see,  firstly,  the  internal  and  posterior  eminence  of  the 
heel ;  secondly,  a  large  fissure,  separating  this  eminence  from 
the  internal  malleolus,  and  continuing  the  tibio-malleolar  gutter; 
thirdly,  beneath  the  malleolus  itself  but  only  in  some  indivi- 
duals, the  lesser  tuberosity  of  the  calcis;  fourthly,  some  lines 
more  anteriorly,  a  tubercle,  rendered  very  prominent  by  turn- 
ing the  external  border  of  the  foot  outwards,  and  formed  by 
the  head  of  the  astragalus  :  sometimes  this  relief  is  augmented 
by  the  tendon  of  the  tibialis  posticus,  which  naturally  passes 
beneath :  in  some,  especially  in  old  individuals,  a  sesamoid 
bone  is  here  developed,  rendering  it  still  more  marked ;  so  that 
it  might  easily  be  taken  for  the  tubercle  of  the  scaphoid,  if  we 
did  not  reflect  on  the  distances  separating  the  latter  from  the 
malleolus ;  fifthly,  the  internal  and  inferior  eminence  of  the 
scaphoid  bone,  placed  at  about  an  inch  in  front  of  the  malleolus ; 
separated  from  the  preceding  by  a  deep  fissure,  conducting, 
externally  and  anteriorly,  into  the  astragalo-scaphoidal  articu- 
lation, it  is  a  guide  in  amputation  of  the  foot,  according  to  the 
method  of  Chopart;  sixthly,  a  little  further,  at  about  six  or 
eight  lines,  we  meet  with  rather  a  shallow  depression,  frequently 
distinguished  with  difficulty,  corresponding  to  the  joint  of  the 
scaphoid  and  internal  cuneiform  bone;  seventhly,  an  inch  still 
further,  we  find  the  anterior  inferior  belly  of  the  inner  cunei- 
form bone,  subsequently  the  internal  projection  of  the  posterior 
extremity  of  the  first  metatarsal  bone,  and  between  these  two 
eminences  an  indistinct  fissure,  more  marked,  however,  than 
the  preceding,  and  conducting  to  the  joint. 

We  must  remark,  that  these  latter  objects  are  more  easily 
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felt  from  before  backwards  than  in  following  the  course  we 
have  pursued,  and  that  they  are  distinguished  with  greater 
facility  nearer  the  plantar  than  the  dorsal  surface.  The  most 
convenient,  and  for  that  reason  the  best,  method,  as  it  is  also 
certain,  and  is  not  prevented  by  deformity  of  the  parts,  con- 
sists in  drawing  a  transverse  line  from  the  projecting  and 
posterior  portion  of  the  fifth  metatarsal  bone  to  the  inner 
border  of  the  foot.  This  falls  on  the  inner  cuneiform,  at  two 
or  three  lines  in  front  of  its  articulation  with  the  scaphoid. 
The  first  cuneio-metatarsal  joint  exists  at  nine  or  ten  lines 
in  front. 

The  dorsal  surface  of  the  foot  also  presents  certain  characters, 
which  may  assist  in  determining  the  seat  of  some  articula- 
tions; particularly  those  traversed  in  Chopart's  amputation. 
In  adduction  and  extension,  the  external  excavation  of  the 
instep  is  limited,  posteriorly  and  externally,  by  the  peroneal 
malleolus ;  below,  and  externally,  by  the  calcaneal  crest,  and  in 
front  by  two  other  projections.  One,  external,  at  twelve  or  four- 
teen lines  in  front  of  the  corresponding  malleolus,  is  formed  by 
the  external  and  superior  surface  of  the  head  of  the  calcis ; 
the  other,  internal,  is  the  head  of  the  astragalus.  This  latter 
is  separated  from  the  tibia  by  an  interval  of  nearly  an  inch, 
and  by  a  constriction,  upon  which  the  knife  should  not  be 
placed,  when  we  would  disarticulate  the  foot  at  the  union  of 
its  two  rows  of  tarsal  bones,  found  immediately  in  front  of 
these  two  eminences,  and  at  about  two  inches  behind  and 
internal  to  the  posterior  extremity  of  the  fifth  metatarsal 
bone. 

As  the  astragalus  is  embedded  in  the  posterior  cavity  of  the 
scaphoid^  we  must,  to  penetrate  between  them  by  their  internal 
side,  at  first  follow  a  line  passing  outwards,  towards  the  pos- 
terior extremity  of  the  last  metatarsal  bone,  and  continue  by 
a  half  circle,  with  its  convexity  directed  forwards.  The  tibio- 
tarsal  synovial  membrane,  sometimes  prolonged  very  far  for- 
wards, runs  the  risk  of  being  wounded,  and  the  head  of  the 
astragalus  being  thus  denuded,  the  surgeon  would  be  obliged 
to  remove  it  with  a  saw,  after  the  incision  had  been  carried  too 
far  backwards. 

The  surfaces  of  the  calcis  and  cuboid  being  directed  out- 
wards and  slightly  forwards,  if  the  incision  prolonged  the  pre- 
ceding half  circle  backwards,  it  would  fall  on  the  astragalo- 
calcaneal  fissure,  instead  of  opening  the  calcaneo-cuboidal 
articulation ;  a  mistake  the  easier  made,  as  this  excavation 
appears  to  be  the  result  of  the  astragalo-scaphoidal  joint ;  but 
it  is  sufficient  to  recollect  what  has  been  said  of  the  external 
border  of  the  skeleton  to  escape  this  error.  If,  instead  of  the 
head  of  the  astragalus,  we  imagine  a  plain  surface,  similar  to 
that  of  the  calcis,  these  bones  would  form  two  planes,  inclined 
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so  as  to  circumscribe  a  triangle,  in  the  summit  of  which  we 
find  the  postero-external  point  of  the  scaphoid,  and  the  postero- 
internal angle  of  the  cuboid.  It  is,  therefore,  in  front  of  this 
triangle  that  the  division  of  the  soft  parts  should  take  place. 
Arrived  at  the  bottom  of  the  sinus,  the  knife  divides  the  very 
strong  ligament  filling  a  portion  of  the  astragalo-calcaneal 
excavation,  also  prolonged  over  the  scaphoid  and  cuboid.  We 
must  then  change  the  direction  of  the  instrument,  and  con- 
duct its  edge  outwards  and  forwards,  to  destroy  the  dorsal 
calcaneo-cuboidal  ligament,  and  the  tendon  of  the  peroneus 
longus. 

A  very  frequent  anomaly  occurs  from  the  osseous  condition 
of  the  calcaneo-scaphoidal  ligament;  we  may  imagine  the 
difficulty  that  it  would  cause  in  amputation  according  to 
Chopart's  method,  and  that  it  would  be  better,  in  such  cases, 
to  use  a  saw,  than  to  attempt  to  break  it  by  violent  efforts. 

The  tarso-metatarsal  surfaces,  being  more  numerous,  are 
also  more  complicated.  The  corresponding  surfaces  of  the 
cuboid  and  fifth  metatarsal  bone  are  oblique  inwards  and 
forwards,  in  the  direction  of  a  line  which  from  the  posterior 
part  of  the  last  metatarsal  bone  would  fall  on  the  phalangeal 
extremity  of  the  first.  The  union  of  the  cuboid  with  the 
fourth  metatarsal  being  nearly  transverse  is  sometimes  about 
half  a  line  posterior ;  that  of  the  third  cuneiform  and  meta- 
tarsal is,  also,  nearly  transverse,  but  sometimes  a  little  anterior 
to  the  preceding.  The  first  tarso-metatarsal  articulation  is 
situated  at  three  lines  nearer  the  toes.  Here  the  surfaces  are 
oblique  in  two  directions,  from  above  downwards,  and  before 
backwards,  from  within  outwards,  and  from  behind  forwards, 
in  the  direction  of  a  line  which  would  run  externally  over  the 
middle  portion  of  the  fifth  metatarsal  bone.  If  we  forget  this 
double  direction,  we  may  essay  for  a  long  while  before  we 
penetrate  between  the  two  bones.  The  second  metatarsal  bone, 
which  surpasses  the  first  by  three  or  four  lines,  and  the  third 
by  an  inch,  or  an  inch  and  a  half,  is,  posteriorly,  as  it  were,  em- 
bedded in  the  mortise  formed  by  the  three  cuneiform  bones, 
which  is  larger  above  than  below,  and  in  front  than  behind. 
Its  internal  wall,  constituted  by  the  internal  cuneiform,  from 
three  to  four  lines  long,  is  very  slightly  oblique  forwards  and 
inwards ;  the  external,  from  one  to  two  lines  long,  rather  ob- 
lique forwards  and  outwards,  is  sometimes  wanting ;  finally,  its 
posterior  wall  is  plain  and  quite  transverse. 

All  these  articulations  are  covered  by  the  dorsal  ligaments ; 
the  first  metatarsal,  for  example,  receives  one  from  the  internal 
cuneiform,  covering  all  the  internal  superior  portion ;  the  second 
receives  one  from  each  of  the  three  cuneiforms ;  and  the  three 
succeeding  receive  each  one,  either  from  the  third  cuneiform, 
or  from  the  dorsal  surface  of  the  cuboid.    After  the  division  of 
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\hese  various  bands,  the  bones  are  still  maintained  by  much 
stronger  and  denser  ligaments;  these  are  the  fibrous  masses, 
which  exist  naturally  between  the  lateral  surfaces  of  the  three 
cuneiforms  and  of  the  corresponding  metatarsals.  The  most 
important  is  that  existing  between  the  first  cuneiform  and  the 
second  metatarsal.  It  is  indispensable  that  we  should  well 
understand  the  arrangement  of  this  ligamentous  apparatus,  and 
divide  portion  by  portion,  in  tarso-metatarsal  amputation,  if 
we  would  avoid  difficulties  and  painful  stretching.  We  should, 
also,  be  aware  that,  either  from  disease  or  old  age,  the  second 
metatarsal  bone  is  sometimes  anchylosed  in  the  notch  of  the 
three  cuneiforms,  and  that  then  we  should  be  obliged  to  use 
a  saw.  In  individuals  under  fifteen  years  of  age,  ossification 
being  still  incomplete,  we  do  not  need  so  much  precaution,  and 
the  instrument  may  easily  cut  across  the  cartilages. 

M.  Zeigler  has  found  the  posterior  tubercle  of  the  fifth  meta- 
tarsal bone  so  much  prolonged  towards  the  calcis,  that  it 
represented  a  styloid  process,  from  six  to  eight  lines  in  length, 
causing  great  difficulty  in  entering  the  articulation  by  its  ex- 
ternal portion.  M.  Blandin  mentions  a  subject  who  had  four 
cuneiform  bones,  instead  of  three.  In  a  dead  body,  upon  which 
I  showed  the  operations  to  my  class  in  1829,  the  anterior 
surface  of  the  cuboid  represented  a  triangular  sinus,  of  four  or 
five  lines  deep,  and  there  was  great  difficulty  in  separating  the 
metatarsal  bone ;  both  feet  were  alike  in  this  respect,  and  the 
subject  was  not  more  than  eighteen  years  old.  M.  Blandin, 
also,  states  that  he  has  met  with  complete  anchylosis  of  nearly 
all  the  tarsal  bones ;  and  I  have  myself  observed  it  between  the 
first  cuneiform  and  first  metatarsal. 

In  amputating  the  metatarsal  only,  we  have,  in  the  first 
place,  the  advantage  of  preserving  greater  length  and  breadth 
to  the  foot,  the  termination  of  the  tibialis  anticus,  as  well  as  that 
of  the  tibialis  posticus,  peroneus  tertius,  and  even  peroneus 
brevis.  By  Chopart's  method,  on  the  contrary,  all  these 
tendons  are  divided,  the  foot  is  much  shorter,  the  wound  is 
considerably  larger,  and  immediate  union  consequently  less 
easy  and  certain. 

The  synovial  surfaces  of  the  cuboid  and  cuneiform  bones, 
being  continuous  posteriorly  with  that  of  the  scaphoid,  led 
M.  Blandin  to  conclude  that  the  tarso-metatarsal  amputation 
would  be  more  dangerous  than  the  operation  proposed  by 
Chopart.  But  this  continuity  of  the  synovial  membrane  is  not 
constant,  and  that  of  the  astragalus  with  the  calcis,  or  (as 
I  once  saw)  with  the  tibia,  would,  I  think,  give  rise  to  equal 
danger  in  this  respect.  The  bones  of  the  tarsus  being  united 
by  strong  and  numerous  ligaments,  touching  by  plain  surfaces, 
enjoy  no  other  motion  than  that  of  very  obscure  gliding;  with 
the  exception  of  the  astragalus,  which  turns  very  easily  in  the 
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posterior  cavity  of  the  scaphoid,  on  the  one  hand,  and  on  the 
superior  articular  surface  of  the  calcis,  on  the  other.  Hence, 
they  are  scarcely  ever  luxated.  Short,  thick,  of  a  soft  and 
spongy  texture,  they  are  only  capable  of  being  crushed,  and  not 
fractured,  by  indirect  causes.  Those  of  the  metatarsus  entering 
into  the  class  of  long  bones,  forming  a  kind  of  frame  or  vault, 
the  concavity  of  which  is  never  exactly  applied  to  the  ground, 
appear,  on  the  contrary,  susceptible  of  being  broken  in  various 
points ;  their  luxation,  which  might  have  been  considered 
impossible,  has,  nevertheless,  been  observed,  MM.  Dusol  and 
Robert  having  each  related  an  example.  The  multiplicity  of 
the  articular  surfaces,  with  the  strength  of  the  ligaments, 
muscles,  and  tendons,  accounts  for  the  difficulty  experienced  in 
reductions. 

Every  thing  in  the  skeleton  of  the  foot  is  for  solidity,  scarcely 
any  thing  for  mobility.  Though  it  forcibly  resists  physical  lesions, 
the  same  is  not  the  case  with  vital  diseases.  The  numerous 
synovial  surfaces,  the  abundance  of  fibrous  tissue,  the  spongy 
nature  of  the  bones,  their  depending  position,  and  the  pressure 
which  they  habitually  support,  all  favour  the  developement  of 
acute  or  chronic  inflammation,  caries,  and  necrosis.  Parallel, 
mutually  supporting  each  other,  the  metatarsal  bones,  when 
fractured,  require  but  little  attention. 

The  heel,  the  heads  of  the  metatarsi,  and  the  external  border 
of  the  last  of  these  bones,  being  the  only  supports  in  the  upright 
position,  the  weight  of  the  body,  transmitted  by  the  leg  to  the 
superior  surface  of  the  astragalus,  continually  presses,  so  as  to 
efface  the  plantar  concavity.  Much  deeper  internally  than 
externally,  this  curvature  renders  it  necessary  to  raise  the 
knife  against  its  tibial  border,  in  order  to  give  sufficient 
thickness  to  the  flaps  of  the  soft  parts,  in  amputation,  parti- 
cularly, when  this  operation  is  performed  near  the  tibio- 
tarsal  articulation.  On  the  other  hand,  enclosing  the  vessels, 
nerves,  and  soft  parts  of  most  importance,  it  shelters  them 
from  pressure,  and  accommodates  the  foot  to  the  inequalities 
of  the  earth.  Thus  individuals,  who  only  possess  this  in  a 
small  degree,  are  quickly  fatigued  by  walking  or  standing. 
It  also  causes  the  os  calcis,  considerably  prolonged  backwards, 
pressed  from  above  downwards  by  the  leg,  and  drawn  from 
below  upwards  by  the  tendo  Achillis,  to  break  very  easily.  We 
might  imagine,  from  the  strength  of  the  muscles  of  the  calf, 
that,  in  such  a  case,  the  posterior  fragment  would  be  drawn 
very  high  up ;  but  the  plantar  aponeurosis  and  fibrous  layers 
offer  so  much  opposition,  that,  in  some  cases,  there  is  scarcely  any 
displacement.  In  a  word,  this  is  a  fracture,  which,  in  several 
points  of  view,  resembles  that  of  the  patella  or  olecranon. 

The  metatarsal  bone  of  the  great  toe,  considerably  en- 
larged at  its  two  extremities,  very  concave  on  its  internal  and 


OF  THE  FOOT. 


509 


inferior  surfaces,  has  imposed  some  rules  of  practice,  which  it 
may  be  useful  to  repeat. 

For  example,  we  do  not  amputate  in  the  first  metatarsopha- 
langeal articulation,  because  we  prefer  cutting  through  the 
middle  of  its  body.  On  the  other  hand,  when  it  is  itself  diseased, 
we  should  not,  unless  we  are  absolutely  obliged,  disarticulate 
it  posteriorly,  as  then  the  first  cuneiform  would  form  a  very 
inconvenient  projection  on  the  inner  border  of  the  foot  after 
cure.  If  this  last  rule  may  be  maintained  with  advantage,  it  is 
not  so  with  the  first.  Le  Dran,  Richerand,  and  most  of  the  mo- 
dern authors,  would  be  right,  if  there  was  nothing  but  theory 
required,  but  the  head  of  the  first  metatarsal  bone  furnishes  a 
too  important  point  of  support  to  the  foot  in  walking  and  stand- 
ing for  us  to  sacrifice  it,  unless  we  are  absolutely  obliged.  The 
extent  of  the  wound,  the  necessary  section  of  the  bone,  the 
importance  of  the  soft  parts  to  be  divided,  the  difficulty  even 
of  the  performance,  all  oppose  the  possibility  of  drawing  a 
comparison  between  the  two  operations. 

Although  eversion  of  the  tarsus  does  not  result  so  frequently 
as  M.  Blandin  imagined,  since  it  did  not  appear  in  either  of  the 
ten  patients  upon  whom  I  operated,  the  accident  may  occur. 
In  addition  to  the  reasons  which  have  led  to  the  adoption  of  the 
oblique  section  of  the  bone,  in  place  of  its  tarso-metatarsal  dis- 
articulation, as  more  prompt  and  easy,  there  is  the  danger  of  the 
inflammation  spreading  from  the  first  cuneiform  to  all  the  other 
synovial  surfaces  of  the  tarsus.  The  removal  of  this  bone  pre- 
serving the  toe,  an  operation  suggested  by  necessity  to  M. 
Barbier,  in  a  case  of  compound  luxation,  although  possible,  since 
it  has  succeeded  in  more  instances  than  one,  is,  nevertheless,  far 
from  presenting  the  same  advantages  as  in  the  thumb;  it  is, 
therefore,  doubtful  whether  practitioners  will  consent  to  substi- 
tute it  for  the  preceding,  with  the  only  view  of  preserving  so 
unimportant  an  organ  as  the  great  toe.  We  may  apply  here 
that  which  has  been  said  of  the  metacarpal  bone  of  the  thumb  ; 
only,  as  the  first  metatarsal  bone  is  almost  immobile,  when  we 
do  not  perform  a  mere  disarticulation,  but  an  oblique  section  in 
its  length,  the  process,  which  consists  in,  at  first,  cutting  the  flesh 
from  before  backwards,  between  the  two  first  toes,  to  make  the 
internal  flap,  after  having  sawed  through  the  bones,  would  not 
present  any  advantage,  and  the  two  others,  which  have  been  in- 
dicated for  the  thumbs,  are  nearly  the  only  methods  employed. 
Exostosis,  so  frequent  in  the  dorsal  region,  in  individuals  of 
advanced  age,  pushing  the  extensor  tendon  to  the  right  or  left, 
might  always  be  removed  without  danger,  if  it  were  not  some- 
times too  near  the  synovial  membrane  of  the  joint,  and  if  inflam- 
mation could  not  extend  over  the  whole  dorsum  of  the  foot.  As 
to  the  other  metatarsi,  the  last  is  easily  removed  by  the  various 
methods  employed  for  disarticulation  of  the  little  toe,  in  addition 
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to  the  modifications  required  by  the  prominence  formed  by  its 
posterior  tubercle.  The  cuboid,  whether  alone  or  with  the  cor- 
responding extremity  of  the  metatarsal  bones,  may  be  itself  ex- 
cised, as  I  once  did  with  success,  or  extirpated,  as  the  practice  of 
Heurnius  has  proved.  It  is  the  same  with  the  scaphoid,  calcis, 
and  cuneiforms. 


SECTION  SEVENTH. 

OF  THE  TOES. 

The  absolute  length  of  the  toes  diminishes  regularly  from  the 
first  to  the  fifth.  If  the  free  extremity  of  the  second  surpasses 
that  of  all  the  others,  this  depends  upon  the  corresponding  meta- 
tarsus being  longer.  Habitually  placed  upon  the  same  plane, 
the  transverse  pressure,  exercised  upon  them  by  shoes,  frequently 
causes  the  second  to  escape,  as  it  were,  from  between  the  others, 
surmounting  and  remaining  above  them.  Among  persons  who 
naturally  have  wide  feet  and  use  narrow  shoes,  such  a  diposition 
may  produce  acute  pain.  Compressed  during  progression,  it 
interferes  so  much  that  surgeons  have  more  than  once  been 
solicited  to  amputate,  although  there  was  no  disease. 

The  dorsal  surface  of  the  toes,  which  so  much  resembles  the 
corresponding  surface  of  the  fingers,  differs  from  it,  however,  in 
its  convexity  not  disappearing  in  any  kind  of  motion.  Uniting 
with  the  foot,  it  concurs  in  the  production  of  a  transverse  exca- 
vation, always  superficial  in  the  hand,  where  it  exists  merely 
during  forced  extension  of  the  fingers,  whilst,  in  the  foot,  the 
greatest  extent  of  flexion  scarcely  causes  it  to  disappear.  This 
is  a  distinction  depending,  on  the  one  hand,  on  the  extremities 
of  the  metatarsi  being  more  bent  towards  the  plantar  than  those 
of  the  metacarpi  on  the  palmar  surface ;  on  the  other,  from  the 
plantar  subcutaneous  tissue,  being  very  thick,  forcibly  raising  the 
first  phalanges  of  the  toes.  It  must  also  depend  upon  the  func- 
tions of  these  appendices,  which,  constantly  receiving  the  weight 
of  the  body  during  progression,  are  thus  continually  pushed  to- 
wards the  dorsal  surface  of  the  foot,  to  such  a  degree  as  insensibly  to 
dislocate  them  more  often  than  has  been  imagined,  and  in  a  manner 
well  worthy  the  attention  of  pathologists,  The  metatarso-phalan- 
geal  articulation  is  generally  met  with  at  about  eight  lines  behind 
their  commissures.  The  other  articulations  are  of  no  importance 
in  surgery.  If  amputation  should  become  necessary,  the  reasons 
for  preserving  the  phalanges  of  the  hand  not  existing  for  the 
foot,  we  prefer  removing  the  toes  completely.  Incessantly  com- 
pressed one  against  the  other,  the  toes  are  thus  more  or  less 
flattened  laterally.    This  flattening,  not  changing  the  form  of 
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the  phalanges,  which  are  larger  transversely,  produces  painful 
pressure  opposite  the  articulations,  and  explains  the  origin  of 
corns. 

The  little  toe  being,  from  its  position,  the  most  exposed  to 
the  action  of  the  shoe,  against  which  it  rubs  during  walking,  is 
consequently  the  most  affected  by  these  growths.  There  are  few 
individuals  among  whom  its  dorsal  and  external  surface  does 
not  present  a  hardening,  formed  by  the  application  of  epider- 
mic layers  one  upon  the  other,  and  which  may  be  removed  by 
softening. 

The  plantar  surface  is  remarkable  by  a  deep  transverse  or 
semilunar  fissure,  dividing  it  into  two  portions.  Depending  on 
the  elastic  subcutaneous  cushion  swelling  beneath  the  last  pha- 
lanx, and  on  that  of  the  sole  of  the  foot  advancing  from  nine 
to  twelve  lines  beneath  the  first  phalanx,  this  fissure  presents  a 
firm  skin,  inextensible,  but  very  thin  ;  hence,  in  climbing  a  tree, 
for  example,  it  is  easily  torn,  and  very  painful  cracks  are  fre- 
quently met  with. 

The  posterior  eminence  terminating  by  a  semilunar  margin, 
and  being  merely  a  continuation  of  that  of  the  sole  of  the  foot, 
we  may  remove  all  the  toes  at  once,  by  operating  from  above 
downwards,  and  preserve  a  thick  single  flap  beneath  their  plan- 
tar surface,  of  sufficient  length  to  cover  the  heads  of  the  meta- 
tarsi very  completely.  It  is  true  that  such  an  operation  is 
rarely  necessary,  as,  in  those  cases,  where  all  the  toes  are  dis- 
organized at  the  same  time,  the  disease  comprehends  a  portion 
of  the  metatarsi.  However,  the  toes  may  mortify  after  having 
been  frozen.  A  burn  may  implicate  their  anterior  half ;  it  may 
be  crushed  by  a  carriage  wheel,  &c.  This  amputation  is,  then, 
applicable  to  the  foot  as  to  the  hand.  Nobody  will  question  its 
superiority  over  successive  amputation  of  each  of  these  appen- 
dices. It  was  performed  long  ago  in  the  army,  as,  since  1830, 
I  have  seen  two  old  soldiers  who  had  submitted  to  it ;  one  in 
1793,  the  other  in  1796. 

When  one  of  the  toes  alone  is  diseased,  we  separate  it  from  the 
metatarsus,  pursuing  the  same  course  as  in  the  fingers.  How- 
ever, as  the  heads  of  the  metacarpi  form  eminences, — which  may 
be  rendered  large  and  angular  by  flexing  the  first  phalanges, — 
whilst  the  corresponding  portions  of  the  bones  of  the  foot  are 
rather  depressed,  we  are  forced  here  to  have  recourse  to  the 
known  distance  from  the  commissure,  instead  of  referring  to  bony 
eminences.  On  the  other  hand,  the  metatarsal  bones  gradually 
diminishing  in  volume  from  the  tarsus  to  the  toes,  and  being 
flattened  on  the  sides  of  their  anterior  extremity,  instead  of 
swelling  as  those  of  the  metacarpus,  we  have  no  motives  for  am- 
putating in  the  continuity  of  a  metatarsus,  when  the  disease 
admits  of  the  toe  being  removed. 

The  anterior  enlargement  of  the  toes  being  of  a  softer 
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texture,  than  the  corresponding  portion  of  the  ringers,  ex- 
plains the  diminished  pains  produced  by  their  inflammations, 
which  proceed  as  true  phlegmon,  and  frequently  terminate  in 
abscess. 

The  circumference  of  the  nail  is  here  equally  the  seat  of 
whitlow,  and  it  is  particularly  to  these  superficial  or  deep  in- 
flammations that  we  give  the  name  of  onychia  or  paronychia. 
This  latter,  usually  produced  by  what  is  called  6i  the  nail  growing 
into  the  flesh"  should  be  carefully  distinguished  from  that  which 
Mr.  Wardrop  has  described  under  the  name  of  onychia  maligna. 
It  depends  upon  the  pulp  of  the  great  toe,  almost  the  only  one 
which  can  be  affected,  pressed  in  the  shoes  from  below  upwards, 
and  on  its  sides,  mounting  over  the  edges  of  the  nail,  which  then 
appear  to  bury  themselves  in  the  soft  parts;  a  phenomenon, 
also,  favoured,  says  M.  Richerand,  by  the  custom  of  some  persons 
of  keeping  the  nail  of  this  toe  very  short  and  rounded  at  its  angles. 
As  the  pressure  is  not  equal  on  both  sides,  there  is  only  one 
edge  of  the  nail  implicated.  According  to  most  surgeons,  it  is 
the  inner  in  which  we  most  frequently  perceive  ulceration,  whilst, 
on  the  contrary,  it  is  the  external,  according  to  M.  Guillemot. 

Anatomy  indicates  that,  by  introducing  a  piece  of  lint  beneath 
the  border  producing  the  disease,  in  order  to  raise  it  at  the  same 
that  that  the  flesh  is  pressed  away,  we  may  sometimes  remove 
the  disease.  It,  also,  points  out  that  the  treatment  recommended 
by  Fabrice  is  advantageously  replaced  by  the  plate  of  steel  pro- 
posed by  Desault,  of  lead,  as  recommended  by  Richerand,  or  by 
the  repeated  application  of  a  warm  plate  of  silver,  as  practised  by 
Moreau  of  Tours.  But  it  is  evident  that,  by  excising  the  vege- 
tations, as  advised  by  Brachet,  and  favouring  the  formation  of  a 
solid  cicatrix,  by  the  repeated  application  of  the  potassa  fusa,  we 
cure  it  much  more  quickly  and  effectually ;  inasmuch  as  it  is  not 
the  nail  which  has  enlarged  to  injure  the  soft  parts,  but,  rather, 
the  soft  parts  which  press  against  the  edges.  Another  method, 
still  more  prompt  and  effectual,  consists  in  the  removal  of  the 
nail ;  but,  being  imbedded  by  its  root  and  margins  in  the  soft 
parts,  this  operation  is  rendered  excessively  painful.  However, 
if  we  take  the  precaution  of  opening  that  which  Dupuy  tren  calls 
the  matrice  of  the  nail,  when  we  would  completely  remove  it ;  or 
divide  it  into  two  lengthwise  by  scissars,  one  branch  of  which 
is  rapidly  pushed  from  its  free  border  to  its  root,  when  we 
would  only  remove  the  half,  we  find  much  less  difficulty,  and  the 
pain  is  in  reality  less  than  we  should  at  first  imagine.  To  scrape 
its  middle  and  dorsal  portion  with  a  piece  of  glass,  so  that  its 
edges,  by  approximating,  cease  to  press  against  the  flesh,  — to  re- 
move, by  one  stroke,  from  behind  forwards,  with  a  strong  bistouri, 
the  edge  of  the  nail  with  the  projecting  portion  of  the  toe,  as 
M.  Baudens  has  frequently  done,  are  two  equally  successful 
methods ;  but  we  must  not  forget  that  the  mechanical  lesion  is 
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very  frequently  merely  accessary,  and  that,  after  having  destroyed 
it,  it  is  also  necessary,  in  order  to  obtain  a  perfect  cure,  that  we 
should  modify  the  vitality  of  the  soft  parts. 

Lastly,  for  all  that  concerns  the  skin,  nails,  subcutaneous  tissue, 
fibrous  sheaths,  tendons,  synovial  membranes,  vessels,  and  nerves 
of  the  toes,  I  must  refer  to  the  article  which  treats  of  the  fingers, 
or  of  the  skin  in  general.  I  shall  only  add,  that  the  dorsal 
surface  of  the  phalanx  of  the  great  toe  is  sometimes  the  seat 
of  exostosis,  capable  of  causing  considerable  embarrassment 
to  practitioners  who  are  not  aware  of  the  possibility  of  its 
occurrence. 
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M.  Nelaton  exhibited  two  preparations  to  the  Anatomical 
Society,  proving  what  I  have  said  of  prolapsus  of  the  rectum  : 
that  the  three  tunics  are  everted  in  this  complaint,  and  not  the 
mucous  membrane  of  the  intestine  alone.  Some  researches,  also, 
of  M.  Tessier  support  what  I  have  advanced  respecting  the  or- 
ganisation of  the  articular  cartilages,  by  establishing,  that  in  the 
normal  condition  they  contain  neither  nerves  nor  vessels,  and 
that  they  exist  only  by  or  from  imbibition.  The  transformation 
of  yellow  elastic  tissue  into  muscular  tissue,  announced  by  me 
in  1829,  1833,  and  1835,  is  now  rendered  an  undoubted  fact,  by 
the  observations  of  MM.  Laurent  and  Thomson. 

I  have  proved  the  existence  of  a  kind  of  sphincter  of  the  rec- 
tum, discovered  by  M.  Nelaton.  It  is  a  fleshy  ring,  placed  at 
almost  four  inches  above  the  anus,  exactly  at  the  spot  where 
contraction  of  the  rectum  above  the  anal  region  most  frequently 
occurs.  If,  after  having  everted  the  rectum  so  that  its  mucous 
surface  becomes  external,  we  slightly  inflate  it,  we  see  that  this 
muscle,  which  M.  Nelaton  proposes  to  name  superior  sphincter, 
is  formed  of  fibres  united  into  a  fasciculus.  Its  breadth  is  six  or 
seven  lines  anteriorly,  and  about  an  inch  posteriorly.  It  is 
thickest  in  front,  where  the  fibres  seem  collected  in  the  retiring 
angle,  corresponding  to  the  union  of  the  first  with  the  second 
curve  of  the  intestine,  whilst,  posteriorly,  they  are  disseminated 
over  its  convexity. 

The  functions  of  this  sphincter  are, — 

First,  To  arrest  the  feculent  matter  above  the  inferior  en- 
largement of  the  rectum,  into  which  it  only  descends  a  short 
time  before  defecation. 

Secondly,  During  defecation,  it  breaks  up  the  stercoraceous 
matter,  and  prevents  its  reflux  into  the  colon. 

Thirdly,  After  division  of  the  external  sphincter  in  the  ope- 
ration for  fistula  in  ano,  extirpation  of  the  extremity  of  the 
rectum,  &c,  the  destruction  of  the  portion  of  this  canal  during 
vesico-vaginal  fistula,  it  would  in  a  great  measure  oppose  the 
continual  involuntary  passage  of  the  excrement.  We  then  ob- 
serve, in  this  muscle,  a  thickness,  which  accords  with  its  increase 
of  function. 

On  the  other  hand,  the  superior  sphincter  may  be  the  seat  of 
several  diseases.    Thus  valvular  constriction  is  most  frequently 
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only  hypertrophy  of  this  muscle.  The  stoppage  of  angular 
foreign  bodies' in  the  rectum  ought  much  rather  to  be  referred 
to  the  eminence  formed  by  it  in  the  cavity  of  the  intestine,  and 
to  its  spasmodic  contraction,  than  to  the  obliquity  of  the  orifices 
of  the  follicles,  which  in  no  wise  differ  here,  says  M.  Nelaton, 
from  those  which  we  remark  in  other  points  of  the  rectum. 
Finally,  invagination,  so  frequently  observed  in  young  children, 
commences  here. 

I  do  not  think  that  we  must  consider  all  the  attributes  be- 
stowed on  this  muscle  by  M.  Nelaton  as  demonstrated;  that  it, 
for  instance,  performs  an  important  part  in  defecation;  but,  I 
believe,  that,  to  a  certain  point,  it  is  supplementary  to  the  in- 
ferior sphincters,  and  is  the  cause  of  certain  contractions,  &c.  of 
the  rectum.  Posteriorly,  its  fibres  appear  to  me  to  interlace,  and 
fix  on  the  anterior  surface  of  the  sacrum. 

The  same  anatomist  has  seen,  as  also  have  I,  that  fibro-carti- 
lages,  analogous  to  those  in  the  knee,  exist  in  the  rudimental 
state  in  many  other  articulations  where  they  are  not  generally 
admitted  to  be;  in  the  metacarpo  and  metatarso- phalangeal 
articulations  in  particular. 

We  are  indebted  to  M.  Thomson's  dissections  for  many  im- 
portant discoveries,  particularly  in  aponeuroses  and  muscles, 
several  of  which  I  have  myself  verified. 

From  his  works  there  arise  many  important  questions  in  gene- 
ral and  philosophical,  as  well  as  descriptive,  anatomy,  together 
with  results  applicable  to  surgery.  Under  the  first  head  there 
arise  three  considerations:  first,  that  fibrous  and  cellular  tissues, 
primitively  distinct,  are  never  transformed  one  into  the  other, 
that  the  first  is  constantly  presented  in  lines,  whilst  the  latter 
always  consists  of  lameliee ;  secondly,  that  the  muscles  of  the 
abdomen  all  interlace,  and  that  the  two  extremities  of  their  fibres 
are  always  attached  to  bones ;  thirdly,  that  the  aponeurosis  and 
muscles  are  one,  and  that  the  transformation  of  one  into  the 
other  is  as  easy  as  frequent.  Under  the  second  head  we  find  a 
new  description  of  the  abdominal  parietes,perinseum,  bladder,  and 
rectum.  Under  the  third  we  must  consider  the  value  of  these 
notions,  relative  to  hernia?,  abscesses  of  the  perineum,  &c;  but, 
as  it  is  not  necessary  to  confine  ourselves  to  the  first  division  in 
a  treatise  on  surgical  anatomy,  I  shall  depart  as  little  as  possible 
from  the  plan  of  the  rest  of  this  work.  I,  therefore,  enter  at  once 
on  a  detail  of  the  descriptions,  allowing  to  each  the  surgical  con- 
siderations which,  in  my  opinion,  belong  to  it.  The  general 
ideas  will  be  intermixed  with  the  necessary  interpretations. 
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CHAPTER  FIRST. 

ABDOMINAL  PARIETES. 


SECTION  FIRST. 

SUBCUTANEOUS  FASCIA. 

The  layer  which  I  have  described  as  fascia  superficialis,  or, 
rather,  subcutaneous  fascia,  existing  over  the  whole  surface  of 
the  body,  comprehends  three  divisions,  which  I  have  often  con- 
founded, but  which  M.  Thomson  considers  distinct,  incapable 
of  transforming  one  into  the  other.  The  first,  which  I  call  areola, 
he  calls  adipose  tissue ;  the  second,  which  I  name  proper  super- 
ficial fascia,  he  calls  common  superficial  fascia ;  the  third,  which 
he  calls  deep  superficial  fascia,  is  my  supple  and  lamellous  cellular 
tissue,  between  the  com  mon  fascia  superficialis  and  the  aponeuroses. 

In  the  abdomen,  as  elsewhere,  the  two  layers  of  the  superficial, 
or,  rather,  subcutaneous  fascia,  are  separated  by  soft,  thin,  and 
elongated  adipose  cellules,  whilst,  beneath  the  skin,  the  fat  is 
hard  and  granulated.  There  also,  as  elsewhere,  M.  Thomson 
conceives  that  these  fasciae  are  independent  of  the  cellular  tissue, 
and  that  fat  and  infiltrations  isolate  them  in  a  remarkable  man- 
ner, instead  of  destroying  them  as  is  generally  considered.  This 
last  fact  is,  in  my  opinion,  very  correct.  With  regard  to  the 
want  of  continuity  of  that  which  he  calls  the  linea  or  fibrous  system 
with  the  lamellous  or  cellular  system,  or  the  impossibility  of  their 
transforming  one  into  the  other,  I  am  not  as  yet  convinced.  I 
have  so  frequently  traced  fibrous  bands  as  far  as  the  dermis,  I 
I  have  so  frequently  followed  aponeurotic  prolongations  into 
cellular  layers,  where  they  become  insensibly  lost,  that  I  consider 
myself  authorized  in  maintaining  what  I  have  alreadv  said  on 
this  subject.  In  a  word,  the  following  is  proved  by  dissection 
relative  to  subcutaneous  fascia. 

The  superficial  or  subcutaneous  fascia  has  bony  attachments, 
like  the  other  aponeuroses  and  muscles ;  it  consists  of  two  la- 
mellae, one  superficial,  common  to  all  the  body,  the  other  deep- 
seated,  limited  to  certain  regions. 

The  common  or  superficial  layer  is  formed  of  transverse  fibres, 
arising  from  the  spinous  processes  of  the  vertebral  column  by 
tendinous  prolongations.  Attached  in  front  to  the  median  line, 
most  distinct  in  fat  individuals,  this  layer  envelopes  the  scrotum 
and  penis,  and  is  neither  fixed  to  the  femoral  arch  nor  to  the 
iliac  crest.  Corresponding  by  its  position  and  attachments  to  the 
cutaneous  muscle  of  animals,  it  is  separated  from  the  deep  fold 
in  the  scrotum,  and  the  labium  majus  by  the  dartos. 
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The  deep  layer  of  the  subcutaneous  fascia  of  the  abdomen, 
attached  to  the  spinous  processes  of  the  dorsal  and  lumbar  ver- 
tebrae and  all  the  crest  of  the  ilium,  descends  in  front  of  the  groin. 
It  there  covers  a  triangular  space,  bounded  below  by  the  trunk 
of  the  saphena  vein ;  internally,  by  its  attachment  to  the  deep 
layer  of  the  fascia  lata,  as  far  as  the  external  border  of  Gimber- 
nat's  ligament ;  externally,  by  a  line  corresponding  to  the  inner 
border  of  the  superior  sixth  of  the  sartorius  muscle.  Lining 
Gimbernat's  ligament,  and  becoming  attached  to  the  inner  por- 
tion of  die  crest  of  the  pubes,  it  sends  a  sheath  to  the  cord  and 
testicle ;  re-mounting  towards  the  median  line,  it  forms  the  deep 
aponeurosis  of  the  penis,  or  a  sort  of  sheath  which  is  imbedded 
in  the  dartos,  because  the  fibres  constituting  it  permit  those  of 
the  dartos  to  pass  across  their  interval,  to  fix  on  the  aponeurosis 
of  the  external  oblique.  Perforated  for  the  passage  of  the  lym- 
phatics, the  inguinal  portion  of  the  deep  layer  of  the  subcuta- 
neous fascia,  supporting  or  enveloping  the  superficial  glands  of 
the  groin,  explains,  by  its  internal  and  inferior  attachments,  the 
reflected  direction  usually  presented  by  crural  hernia?.  Sepa- 
rated from  the  common  layer  by  flat  adipose  tissue,  perfectly 
distinct  from  the  lobulous  fat  situated  beneath  the  skin,  it  con- 
tains the  external  epigastric  artery,  whilst  the  vein  traverses  it 
to  proceed  to  the  cutaneous  surface  of  the  common  fascia. 

The  deep  layer  of  the  subcutaneous  fascia  of  the  thigh  is  attached, 
superiorly,  to  the  iliac  crest,  and  the  external  half  of  Poupart's 
ligament.  Its  fibres  pass  across  the  interval,  between  the  fibres 
of  the  deep  layer  of  the  subcutaneous  fascia  of  the  abdomen. 
In  its  inner  half,  they  ascend  above  Poupart's  ligament  to  be- 
come continuous  with  the  deep  process  of  the  subcutaneous 
fiscia  of  the  abdomen  by  means  of  a  kind  of  interlacing.  More 
internally,  they  are  attached  to  the  subspinal  crest  of  the  pubes, 
and  towards  the  perinseum  to  the  ischio-pubic  ramus.  Opposite 
the  crural  canal,  this  layer  is  situated  in  front  of  the  superficial 
glands  of  the  groin,  which  are  thus  imbedded  between  the  supe- 
rior portion  of  the  deep  layer  of  the  subcutaneous  fascia  of  the 
thigh,  and  the  femoral  portion  of  the  deep  layer  of  the  subcuta- 
neous fascia  of  the  abdomen. 

On  the  lateral  limits  of  the  ano-perinoeal  region,  that  is  to  say, 
the  internal  posterior  and  superior  portion  of  the  thigh,  we  see 
it  fixed  on  each  side.  First,  on  the  inferior  margin  of  the  true 
pelvis,  that  is,  on  the  external  lip  of  the  descending  branch  of 
the  pubes,  and  ascending  of  the  ischium ;  secondly,  on  the  inter- 
nal lip  of  the  tuber  ischii,  in  its  two  anterior  thirds ;  thirdly, 
over  the  whole  perinaeal  or  inferior  border  of  the  great  and  lesser 
sacro-sciatic  ligaments ;  fourthly,  on  the  border  and  summit  of 
the  coccyx.  This  aponeurosis  is  composed  of  fibres,  directed 
almost  parallel  to  the  axis  of  the  thigh.  Terminated  towards 
their  superior  extremity  by  fan-shaped  expansions,  imbricated 
one  on  the  other,  stronger  posteriorly  than  in  front,  and  still 
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more  so  towards  the  middle  of  the  inferior  opening,  they  are 
slightly  elastic,  white,  less  silvery,  and  more  opaque  than  the 
fibres  entering  into  the  composition  of  the  superficial  layer. 
Fixing  on  the  inferior  border  of  the  true  pelvis,  they  interlace 
with  the  tendinous  attachments  of  the  cutaneous  sphincter  ani 
and  dartos,  so  that,  without  attentive  examination,  we  should  be 
led  to  imagine  that  the  layer  formed  by  them  was  continuous 
across  the  perinasum,  whence  many  errors  in  the  dissection  of 
these  parts.  We  must  not  forget  that,  in  the  inguinal  region, 
we  also  observe  fibres  parallel  to  the  axis  of  the  thigh,  more 
delicate  and  transparent,  but  less  elastic,  than  the  foregoing. 
These  are  continuous  one  with  the  other,  and  the  change  in  the 
characters  of  their  fibres  varies  with  the  region.  Towards  the 
groin,  where  there  is  most  motion,  they  become  more  elastic, 
opaque,  and  voluminous. 


SECTION  SECOND. 

DARTOS. 

The  dartos  is  not  continuous  with  either  layer  of  the  subcu- 
taneous fascia ;  its  septum  is  not  fixed  on  the  raphe  of  the  spongy 
body  of  the  urethra.  It  is  an  organ  of  itself,  with  well-defined 
attachments,  and  perfectly  fleshy  in  most  mammiferous  animals. 
Constituting  in  man  a  tissue,  intermediate  to  tendon  and  muscle, 
it  is  sometimes  endowed  with  great  elasticity.  There  is  a  dartos 
for  each  side ;  its  inferior  or  principal  attachment  occurs  in  the 
whole  extent  of  the  ischio-pubic  branch.  Superiorly,  it  is  at- 
tached to  the  internal  half  of  Poupart's  ligament,  and  to  the  two 
pillars  of  the  inguinal  ring  above  the  internal  pillar.  Towards 
the  abdomen,  its  fibres  pass  between  the  fibrillar  constituting  the 
deep  layer  of  the  subcutaneous  fascia,  as  if  to  interlace  with  the 
aponeurosis  of  the  external  oblique,  and  continue  with  the  fibres 
of  the  rectus  muscle. 

Each  dartos  makes  a  separate  sac  for  the  testicle  and  cord  of 
the  corresponding  side.  Their  approximation  constitutes  the 
septum  of  the  scrotum.  Superiorly,  it  forms  the  superficial  por- 
tion of  the  suspensory  ligament  of  the  penis.  The  superficial 
arteries  of  the  perinaeum,  arising  from  the  ischiatic  artery, 
ramify  between  the  two  layers  of  the  septum.  Such  is  the  case 
with  the  superficial  branch  of  the  internal  pudic  artery.  The 
two  dartos,  thus  approximated,  are  enveloped  by  the  common 
subcutaneous  fascia,  whilst  each  dartos  is  invested,  internally,  by 
a  prolongation  of  the  deep  subcutaneous  fascia  of  the  abdomen. 

This  arrangement  explains  why  the  urine,  coming  from  the 
bulbous  portion  of  the  urethra,  may  arrive  in  the  penis  and 
under  the  integuments  of  the  abdomen. 
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I  have  formerly  said  that  this  membrane  is  sometimes  com-* 
posed  of  supple,  wrinkled,  parallel,  undulating,  villous,  soft, 
fibres,  presenting,  in  a  word,  all  the  characters  of  those  of  the 
stomach,  where  the  oesophagus  spreads  out  upon  this  viscus ;  so 
that,  if  I  dare  give  my  opinion  upon  this  subject,  I  should  say, 
that  it  is  the  nature  of  cellular  to  become  transformed  into  fleshy 
tissue;  but  I  must  not  here  discuss  a  point  of  general  anatomy. 

When  we  have  perfectly  isolated  them  from  the  surrounding 
tissues,  on  exposing  the  preparation  to  a  current  of  air,  the  la- 
mellous  cellular  tissue,  even  the  strongest  aponeuroses,  dry 
rapidly,  whilst  the  dartos  continues  humid  for  a  long  period.  If 
we  preserve  the  preparation  in  acetate  of  alum,  the  aponeurotic 
fibres  harden ;  "those  of  the  dartos,  excepting  at  their  extremities, 
preserve  their  flexibility  like  muscular  fibres;  if,  after  having 
thus  preserved  the  preparation,  we  put  it  for  some  days  in  pure 
water  to  extract  the  salt,  and  again  dry  it,  we  observe  the  same 
phenomena  as  when  fresh.  These  are  peculiarities  subject  to 
dispute;  but  they  support  the  other  proofs  of  the  muscularity 
of  the  dartos. 

The  ilio-scrotal  nerve  is  entirely  lost  in  the  dartos,  which  re- 
ceives arterial  branches  from  four  sources :  from  the  two  exter- 
nal pudic,  the  perinaeal  branch,  the  ischiatic,  and  from  the  su- 
perficial perinseal  branch  furnished  by  the  internal  pudic.  The 
greater  number  of  these  vessels  are  lost  in  the  tissue  of  the  dar- 
tos. In  serous  inflammations,  the  tegumentous  and  fibrous 
portions  are  separated  from  each  other,  and  thus  rendered  more 
apparent ;  but  they  are  never  themselves  infiltrated  by  serum. 
This  concurs  in  assimilating  the  fibres  of  the  dartos  with  muscu- 
lar and  aponeurotic.  Besides,  we  may  trace  the  abdominal  at- 
tachments of  the  dartos  towards  the  median  line,  across  the  inter- 
vals of  the  aponeurotic  fibres  of  the  oblique  and  transverse 
muscle,  nearly  into  the  terminal  expansions  of  certain  fleshy 
fasciculi  of  the  rectus  muscle ;  and  we  may  see,  externally,  the 
continuity  of  these  fibres  with  those  of  the  tendon  of  the  obliquus 
externus  of  the  same  side. 

Finally,  the  dartos  enjoys  all  the  properties  of  muscle ;  it  con- 
tracts under  the  influence  of  cold,  of  venereal  erethismus,  &c, 
&c. ;  its  action  is  paralysed  by  hydrocyanic  acid,  and  it  is  some- 
time before  it  recovers  its  contractile  power.  Thus,  exact  obser- 
vation leads  us  to  the  conclusion  of  ancient  anatomists,  who  have 
called  the  dartos  the  suspensory  muscle  of  the  testicle. 

Its  colour  is  as  vivid  as  that  of  the  muscles  of  the  small  intes- 
tines, and  its  fibres  are  not  more  delicate  than  those  of  the 
trachea  and  internal  ear. 

Its  laminae  have  hitherto  been  wrongly  considered  the  result 
of  stretching,  or  pressure,  exercised  on  the  lamellous  cellular 
tissue  by  hernial  tumours. 
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SECTION  THIRD. 

VENTRIER. 

A  rudiment  of  the  elastic  belly-band  of  mammiferous  animals 
exists  in  the  human  body  of  both  sexes.  This  consists  of  a  band 
of  fibres,  flattened  from  before  backwards.  Implanted  below, 
at  two  inches  beneath  the  symphysis  pubis,  on  that  portion  of  the 
fascia  lata  placed  opposite  the  gracilis  muscle,  it  is  attached,  su- 
periorly, to  the  inner  pillar  of  the  ring,  from  its  upper  angle  to 
the  median  line. 

This  band,  sometimes  elastic,  lying  behind  the  abdominal  at- 
tachments of  the  dartos  and  deep  layer  of  the  subcutaneous  fascia 
of  the  abdomen,  covers  the  spine  of  the  pubes  and  the  internal 
half  of  the  external  inguinal  ring.  Thus  constituting  a  kind  of 
covering,  it  throws  the  spermatic  cord  on  the  external  pillar. 

Hence,  we  should  not  place  ourselves  between  the  legs  of  the 
patient  to  reduce  inguinal  hernia,  as  the  approximation  of  the 
thighs  relaxes  it,  whilst  it  strongly  constricts  the  ring  during  their 
separation. 


SECTION  FOURTH. 

APPLICATION  TO  HERNIiE. 

It  results  from  the  preceding: — 

First,  That  every  inguinal  hernia,  as  yet  contained  in  the 
canal,  will  have  six  investing  membranes:  skin,  subcutaneous 
adipose  tissue,  superficial  layer  of  the  subcutaneous  fascia,  abdo- 
minal portion  of  the  deep  layer  of  the  subcutaneous  fascia  of  the 
thigh,  dartos,  deep  layer  of  the  subcutaneous  fascia  of  the  abdo- 
men. 

Secondly,  That  every  scrotal  hernia  is  enveloped  by  six  mem- 
branes :  skin,  subcutaneous  adipose  tissue,  superficial  layer  of  the 
subcutaneous  fascia,  dartos,  deep  layer  of  the  subcutaneous  fascia 
of  the  abdomen. 

Thirdly,  That  every  umbilical  hernia  will  be  covered  by  four 
membranes :  skin,  subcutaneous  adipose  tissue,  superficial  layer 
of  the  subcutaneous  fascia,  deep  layer  of  the  subcutaneous  fascia 
of  the  abdomen. 

Fourthly,  That  every  crural  hernia  will  have  six  investments  : 
skin,  subcutaneous  adipose  tissue,  superficial  layer  of  the  sub- 
cutaneous fascia  of  the  thigh,  superficial  glands  of  the  groin  with 
their  vessels,  the  fat  through  which  they  ramify,  and  the  femoral 
portion  of  the  deep  layer  of  the  subcutaneous  fascia  of  the  abdo- 
men. 
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SECTION  FIFTH. 

CRUCIAL  FIBRES   (FIBRES  EN  SAUTOIR). 

The  fibres  which  cross  the  anterior  surface  of  the  aponeurosis 
of  the  external  oblique,  derived  from  the  aponeurosis  of  the 
opposite  side,  are  naturally  divided  into  two  classes.  Having 
crossed  the  superior  border  of  the  inguinal  ring,  some  wind 
round  the  inferior  border  of  the  external  pillar,  to  attach  them- 
selves on  the  inner  portion  of  the  supra-pubic  crest,  investing 
the  crural  surface  of  Gimbernat's  ligament,  which  they  concur 
in  forming.  The  others  limit  the  superior  separation  of  the 
two  pillars,  reach  the  anterior  surface  of  Poupart's  ligament, 
wind  round  its  inferior  border  at  its  external  third,  and  ascend 
between  it  and  the  iliac  fascia,  ultimately,  to  become  attached 
to  the  internal  border  of  the  crest  of  the  ilium. 

These  fibres  in  inguinal  hernia  are  the  principal  cause  of 
constriction;  for  the  more  those  attached  to  the  pubes  are 
pushed  upon  by  the  hernia  the  more  the  two  portions  sur- 
rounding the  neck  of  the  sac  tend  towards  approximation.  The 
knowledge  of  their  disposition  would  even  allow  of  our  founding 
a  new  method  of  applying  the  taxis.  Passing  as  far  as  the  spine 
of  the  pubes,  in  raising  the  neck  of  the  tumour  upwards  and 
inwards,  the  thumb  may,  in  fact,  stretch  these  fibres,  converting 
an  elliptic  into  a  rounded  ring,  and  thus  make  room  for 
the  return  of  the  viscera.  The  second  portion  of  these  fibres, 
being  attached  to  the  crest  of  the  ilium,  serves  to  stretch 
Poupart's  ligament  during  flexion  of  the  thigh,  when  the 
abdominal  muscles  act;  but  if  we  also  flex  the  trunk,  we  relax 
them. 


SECTION  SIXTH. 

COLLEs's  LIGAMENT. 

That  portion  of  the  external  oblique  coming  from  the  eighth 
rib  constitutes,  by  its  inferior  or  external  border,  the  internal 
pillar  of  the  inguinal  ring.  Arrived  at  the  median  line,  this 
interlaces  with  the  corresponding  portion  of  the  opposite  side, 
so  that  the  fibres,  coming  from  the  right  side,  remain  definitely 
on  the  left,  inserted,  firstly  on  the  whole  of  the  sub-spinous  crest 
of  the  pubes ;  secondly,  on  the  spine  of  the  pubes ;  thirdly,  on 
the  internal  half  of  the  supra-pubic  crest.  It  consequently 
occurs  from  this  arrangement,  that,  in  raising  the  internal  pillar 
of  the  other  side,  we  observe  triangular  fibrous  lamella?,  limited 
interiorly  by  the  bony  attachments  already  described,  and  in- 
ternally by  the  median  line. 
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This  portion  described  by  M.  Colles  as  a  triangular  ligament 
is  unknown  to  French  authors.  Filling  the  angle  formed  by 
the  external  border  of  the  rectus  muscle  of  the  abdomen,  and 
the  inner  portion  of  the  crest  of  the  pubes,  it  constitutes  one  of 
the  lamellae  which  serve  to  complete  Gimbernat's  ligament. 
It  strengthens  that  portion  of  the  posterior  wall  of  the  inguinal 
canal,  placed  opposite  the  external  ring;  it  is  the  superior 
border  of  this  ligament  which  prevents  direct  inguinal  hernia 
from  lying  on  the  summit  of  the  pubes ;  and  it  is  equally 
this  which,  stretched  by  the  contraction  of  the  external  oblique, 
presents  a  resistant  border,  against  which  direct  inguinal  hernia 
is  constricted  by  the  surrounding  tissues.  It  may  be  ob- 
served in  the  inner  angle  of  the  ring,  when  the  soft  parts  are 
removed. 


SECTION  SEVENTH. 

LINEA  ALBA  AND  UMBILICUS. 

Concentric  circular  fibres  have  been  described,  to  explain  the 
umbilical  ring,  and  longitudinal  fibres  extending  from  the 
xyphoid  appendix,  as  far  as  the  symphysis  pubis,  to  constitute 
the  linea  alba.  Such  fibres  do  not  exist.  The  linea  alba5 
results  entirely  from  the  interlacing  of  the  tendinous  fibres  of 
the  flat  muscles  of  the  abdomen. 

In  the  normal  condition,  the  opening  of  the  umbilicus  is 
lozenge-shaped,  and  results  from  the  blending  of  two  portions  of 
the  same  fibres.  The  presence  of  hernia  converts  that  into  a 
ring,  which,  when  the  viscera  are  returned  and  properly  main- 
tained, re-assumes  its  form  and  normal  dimensions.  This  is 
always  the  arrangement,  whatever  be  the  size  of  the  hernia. 

Hernia?  of  the  linea  alba  are  also  easily  explained  by  the 
assistance  of  this  structure,  for  when  we  examine  such  tumours, 
we  find  an  appearance  of  spreading  of  the  recti  muscles,  although 
in  reality  those  portions  of  the  muscles  corresponding  to  them 
are  narrower  than  the  portions  above  and  below.  The  pressure 
exercised  during  distension  of  the  abdominal  parietes,  by  the 
two  layers  of  its  fibrous  sheath,  in  these  cases  gives  rise  to 
absorption  of  the  fibrin,  and  conversion  of  the  muscle  into 
aponeurosis. 

This  is  the  manner  in  which  we  may  explain  the  lozenge- 
shaped  enlargement  of  the  linea  alba. 

Pouparfs  ligament — The  portions  of  the  obliquus  externus, 
arising  from  the  ninth  and  tenth  ribs,  furnish  tendinous  bands 
inferiorly,  which  almost  all  concur  in  forming  Pouparfs  and 
Gimbernafs  ligaments. 

These  bands  inserted  definitely  on  the  whole  of  the  sub- 
pubic, and  a  portion  of  the  pubic,  crests,  thus  constitute  the 
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true  ligament  of  Poupart,  or  the  internal  inguinal  ligament  of 
the  elder  Hesselbach,  subsequently,  the  external  pillar  of  the 
inguinal  ring.  The  most  external  ribbon,  from  three  to  four 
lines  broad,  extending  over  the  anterior  superior  spine  of  the 
ilium  externally,  does  not  pass  to  the  pubes,  but  rather  to  the 
thigh,  between  the  sartorius  and  psoas  and  iliacus  muscles,  to 
seek  an  insertion  on  the  lesser  trochanter.  The  others  only 
retain  the  form  of  a  cord  in  the  external  half  of  Poupart's 
ligament.  Before  attaching  themselves  to  the  internal  portion 
of  the  crest  of  the  pubes,  they  spread  in  a  triangle,  the  femoral 
plane  looking  rather  backwards,  and  which  constitutes  one  of 
the  layers  of  Gimbernat's  ligament.  Other  fibres  are  inserted 
on  the  spine  of  the  pubes ;  the  most  internal,  which  contribute 
to  form  the  external  pillar  of  the  ring,  are  implanted  on  the 
anterior  surface  of  the  pubes,  from  its  spine  to  the  middle  of  the 
border  of  the  symphysis,  that  is  to  say,  the  whole  sub-spinal 
crest  of  this  bone. 

The  cord-like  form  which  the  external  fibres  of  the  external 
oblique  assume,  is,  on  the  one  hand,  produced  by  the  crucial 
fibres  previously  described,  and,  on  the  other,  by  certain  vertical 
fibres,  constituting  the  proper  aponeurosis  of  the  sartorius, 
which  ascend  and  interlace  with  the  outer  half  of  Poupart's 
ligament.  As  this  arrangement  has  no  existence  internally,  the 
tendinous  fibres  of  the  external  oblique  spread  out  to  form 
Gimbernat's  ligament.  From  this  description,  the  portion  of 
Gimbernat's  ligament,  furnished  by  the  external  oblique,  ap- 
pears much  longer  than  is  generally  supposed.  In  front, 
equalling  the  internal  half  of  Poupart's  ligament,  it  is  from  six 
to  ten  lines  long  from  the  pubic  crest. 

Not  a  single  fibre  of  the  aponeurosis  of  the  external  oblique 
rises  posteriorly,  to  form  what  M.  J.  Cloquet  has  described  as 
the  gutter  of  Poupart's  ligament,  which,  from  what  this  author 
and  I  myself  have  said,  must  be  continuous  with  the  fascia 
transversalis. 

Since  the  tendinous  bands,  which  form  the  external  pillar, 
are  attached  to  the  sub-spinal  crest,  at  the  same  time  that  the 
internal  pillar  fixes  on  the  corresponding  line  of  the  opposite 
side,  these  two,  after  being  separated  superiorly,  must  meet  in 
an  acute  angle  at  their  termination  in  front  of  the  pubes; 
whence  the  action  of  the  external  oblique,  aided  by  the  dis- 
tention of  the  walls  of  the  abdomen,  may  approximate  the  edges 
so  closely  as  to  transform  the  inguinal  ring  into  a  button-hole, 
and  cause  constriction  by  muscular  action.  The  crucial  fibres 
constituting  the  upper  portion  of  this  ring,  being  submitted  to 
the  same  action,  the  three  edges  may  approach  or  separate  by 
the  influence  of  the  muscles,  and  not  only  may  spasmodic  con- 
striction occur,  but  also  narcotics  and  emetics  be  very  useful 
adjuncts  of  the  taxis  in  inguinal  hernia. 
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SECTION  EIGHTH, 

RECTI  MUSCLES. 

At  its  upper  three  fourths,  the  internal  oblique  constitutes  a 
true  digastric  with  the  external  oblique  of  the  opposite  side. 
Tracing  the  aponeurotic  fibres  of  this  latter  beyond  the  median 
line,  we  find  some,  which  interlacing  with  those  of  the  similar 
aponeurosis  of  the  opposite  side,  and  becoming  fleshy,  soon  after 
partly  form  the  internal  oblique  muscle.  Some  of  them  also 
spread  out,  towards  the  commencement  of  the  muscle,  to  cover 
the  two  surfaces  of  the  fleshy  portion.  After  having  formed 
this  double  or  intermuscular  investment,  these  fibres  unite, 
interlace  with  those  of  the  lumbar  aponeurosis,  and  are  definitely 
attached  to  the  spines  of  the  vertebrae.  Other  fibres  of  the 
same  aponeurosis,  arrived  at  the  median  line,  split,  embrace  the 
rectus  muscle,  and  again  interlace  externally,  to  complete  the 
sheath.  Like  the  preceding,  they  give  origin,  some  to  the 
internal  oblique,  others  to  the  transversalis,  some  also  spread 
out  under  the  form  of  a  fine  membrane,  between  the  external 
and  internal  oblique  muscles,  the  internal  oblique  and  trans- 
versalis, and  behind  this  latter,  to  form  fascia  transversalis,  or 
the  fascia  propria. 

A  portion  of  the  deep  fibres  of  the  aponeurosis  of  the  external 
oblique,  winding  towards  the  median  line,  curve  and  interlace 
with  analogous  fibres,  of  the  opposite  side,  form  an  intersection, 
become  fleshy,  and  constitute  the  descending  portion  of  the 
fibres  of  the  rectus  muscle.  Arrived  at  the  intersection  below, 
these  fibres  again  become  aponeurotic,  turn  either  to  the  right 
or  to  the  left,  interlace  a  second  time  with  the  deep  fibres  of 
the  external  oblique  muscle,  to  continue  with  the  tendinous 
fibres  of  the  same  or  opposite  side,  according  as  they  are  nearer 
or  further  from  the  median  line. 

If  we,  in  their  turn,  examine  the  deep  fibres  of  the  aponeurosis 
of  the  internal  oblique,  we  perceive  that  opposite  the  intersec- 
tions, they  occur  from  below  upwards,  interlace  with  the  deep 
fibres  of  the  aponeurosis  of  the  external  oblique,  again  become 
fleshy,  and  constitute  the  ascending  portion  of  the  rectus 
muscle.  These  latter  arrived  at  the  intersection  immediately 
above,  again  become  tendinous,  turn  to  the  right  and  left, 
having  mingled  with  the  fibres  of  the  external  oblique. 

Every  body  knows  the  costal  attachments  of  the  diaphragm  ; 
but  we  have  not  remarked  the  delicate  fibrillar,  which  arrive 
from  the  crest  of  the  ilium,  under  the  form  of  tendinous  and 
fleshy  fasiculi,  between  the  digitations  of  its  circumference. 

The  external  or  inferior  fasciculi  of  the  pectoralb  major  are 
implanted  on  the  abdominal  aponeurosis  ;  becoming  tendinous, 
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their  fibres  extend  towards  the  first  intersection  of  the  rectus 
muscle;  interlacing  with  the  fibres  of  the  corresponding  external 
oblique,  they  arrive  definitely  behind  the  aponeurosis  of  that 
muscle  opposite  the  intersection;  curving  then  from  above 
downwards,  they  interlace  with  the  other  tendinous  fibres  of  the 
intersection,  and  finally  become  fleshy. 

Inferiorly,  the  fibres  of  the  rectus  muscle  also  give  origin, 
by  mingling  with  those  of  the  opposite  side,  to  some  parts  of 
importance.  Some  become  tendinous  in  traversing  the  median 
line,  quickly  resume  their  fleshy  character,  and  form  the 
pyramidal  muscle.  Others,  situated  more  deeply,  assemble  in  a 
fibrous  fasciculus,  attached  near  the  symphysis,  on  the  border 
of  the  pubis,  as  far  as  Gimbernat's  ligament. 

The  fasciculus  of  the  right,  with  that  of  the  left,  form  a 
small  triangular  ligament,  with  the  base  below,  already  noticed 
by  Breschet.  The  separation  of  its  two  branches  with  the 
border  of  the  symphysis  circumscribe  the  entrance  of  a  funnel, 
prolonged  by  its  apex  to  the  dorsum  of  the  penis,  accompanied 
by  a  small  artery  derived  from  the  epigastric.  Finally,  the  rest 
of  the  fibres  of  the  rectus  fix  on  the  edge  of  the  body  of  the 
pubes,  or  spread  outwards  to  constitute  what  I  have  described 
as  fascia  transversalis. 

The  result  of  the  preceding  is, — 

First,  That  all  the  fibres  of  the  rectus  muscle  are  derived 
from  the  broad  muscles  of  the  abdomen  and  chest. 

Secondly,  That  the  intersections  of  the  rectus  arise  from  the 
interlacement  of  fibres  of  the  muscles  of  the  abdomen  at  those 
spots,  where  they  become  fleshy, 

Thirdly,  That  the  external  and  internal  oblique,  transversalis, 
and  rectus  of  the  abdomen,  with  their  intermuscular  aponeu- 
rosis, are  only  one  muscle,  having  several  bodies. 

Fourthly,  The  aponeurotic  portions  of  these  muscles  are 
composed  of  fibres,  which,  although  less  methodically  arranged, 
possess  a  power  of  resistance  equal  to  that  of  membrane. 

SECTION  NINTH. 

FASCIA  TRANSVERSALIS. 

The  membranous  layer,  situated  between  the  purely  cellular 
fold  of  the  peritonaeum  and  the  transversalis  muscle,  and 
hitherto  considered  as  fascia  transversalis,  is  composed  of  two 
distinct  layers,  one  posterior,  the  other  anterior. 

The  posterior  layer  is  thin,  and  invests  the  internal  surface 
of  the  transversalis  muscle,  and  the  inferior  portion  of  the 
rectus.  This  is  the  fold  which  I  have  described  as  fascia 
propria,  M.  Thomson  calls  it  true  fascia  transversalis. 

The  anterior  layer,  thicker  and  stronger  than  the  preceding, 
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to  which  it  adheres  only  by  loose  cellular  tissue,  forms  what  I 
have  described  as  fascia  transversal  is,  and  is  attached,  on  the 
one  hand,  to  the  pubes  and  ilium,  on  the  other,  to  the  tendons 
of  the  rectus  and  transversal  is  muscles,  by  means  of  the  inter- 
lacements of  its  fibres.  This  layer,  by  its  resistance,  must  be 
considered  as  essentially  constituting  the  posterior  -wall  of  the 
inguinal  canal ;  the  fibres  forming  it  may  be  classed  as  in- 
ternal, external,  and  anterior. 

The  first  nearly  follow  the  direction  of  the  rectus,  and  are 
inserted  on  the  crest  of  the  pubes,  an  inch  or  an  inch  and  a 
half  from  its  spine.  An  inch  and  a  half  or  two  inches  above, 
they  terminate,  by  the  interlacing  of  their  extremities  on  the 
posterior  surface  of  the  transversal  is  muscle,  an  inch  or  an  inch 
and  a  half  external  to  the  rectus  muscle. 

The  external  fibres,  parallel  to  the  internal,  and  on  the  same 
plane,  descend  vertically  to  the  upper  border  of  the  crural 
canal,  opposite  the  femoral  vein  and  artery ;  there  they  curve 
outwards,  beneath  the  spermatic  cord  and  vessels,  to  accompany 
the  superior  border  of  the  ilio-pubic  band  as  far  as  the  iliac 
crest,  where  they  are  inserted.  They  then  constitute  at  once 
the  internal  and  inferior  pillars  of  the  internal  inguinal  ring, 
supporting  the  commencement  of  the  spermatic  cord.  Superiorly 
and  internally,  we  perceive,  that  after  their  interlacements  with 
the  aponeurotic  fibres  of  the  transversalis  muscle,  each  of  them 
becomes  continuous  with  a  fleshy  fasciculus  of  the  rectus 
muscle.  The  anterior  fibres  are  applied  in  front  of  the  internal 
and  external  fibres  just  described,  and  with  them  form  angles 
of  about  thirty  degrees.  They  are  inserted,  on  the  one  hand, 
on  the  inner  portion  of  the  crest  of  the  pubes,  to  the  same 
extent  as  the  preceding,  and  appear,  on  the  other,  to  be  con- 
tinuous  with  the  outer  border  of  the  tendon  of  the  rectus ;  but, 
by  carefully  tracing  them,  we  perceive  that  they  proceed  from 
the  transversalis  and  internal  oblique  muscles  of  the  opposite 
side.  These  fibres,  hitherto  undescribed,  according  to  Thomson, 
often  interlace  with  the  fibres  placed  behind,  and  thus  oppose 
the  formation  of  internal  inguinal  hernia. 

It  therefore  results  that  as  they  have  well  marked  insertions, 
the  recti  and  transversalis  muscles,  whence  they  are  derived, 
being  contracted,  they  are  themselves  stretched,  and  oppose 
the  formation  of  hernise  across  the  posterior  wall  of  the  in- 
guinal canal.  This  can  easily  be  demonstrated  upon  the  dead 
body. 

The  peritonaeum  and  fascia  propria,  being  reflected,  we  ex- 
pose the  bands  of  which  I  have  spoken.  Stretched  by  the 
action  of  the  recti  and  transversalis  muscles,  they  resist  the 
pressure  of  the  finger,  and  present  a  smooth  edge,  corresponding 
to  the  upper  pillar  of  the  internal  ring.  The  portion  of  the 
transversalis,  lying  in  front,  merely  adheres  to  it  by  loose 
cellular  tissue,  excepting  at  an  inch  and  a  half  or  two  inches 
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above  the  crest  of  the  pubes,  where  they'jnterlace.  If  we  apply 
the  finger  immediately  external  to  the  vertical  border  of  the 
internal  ring,  the  peritonaeum  may  be  easily  depressed,  so  as  to 
represent  a  small  hernial  sac.  Oblique  inguinal  hernia  always 
occurs  thus. 

When  the  recti  muscles  and  the  diaphragm  contract,  the 
internal  oblique  and  transversalis  are  necessarily  stretched  and 
pushed  forwards.  The  stronger  the  contraction  the  more  it 
stretches  the  posterior  wall  of  the  inguinal  canal.  This  wall, 
plane  and  resistant,  receding,  folds  the  other  muscles  forwards, 
separates  them  from  the  internal  ring,  and  converts  the  peri- 
tonaeum, between  these  two  parts?  into  an  inclined  plane,  offering 
no  obstacle  to  the  course  of  the  hernia. 

The  tendency  of  the  internal  inguinal  ring  to  open  is  greater 
as  the  trunk  is  more  or  less  strongly  bent  upon  the  lower 
extremities,  during  the  exertions  which  may  cause  a  hernia. 
In  fact,  in  this  position,  the  abdominal  cavity  being  shortened 
dilates  laterally  ;  the  ilio-pubic,  to  which  the  fibres  of  the  trans- 
versalis and  internal  oblique,  which  pass  forwards  and  outwards, 
are  intimately  attached,  relaxing,  allows  the  lower  portions  of 
these  muscles  to  distend. 

Thus,  then,  duringflexion  of  the  trunk,  every  violent  effort, 
such  as  raising  a  weight,  &c,  tends  materially  to  open  the  internal 
inguinal  ring,  and  consequently  to  facilitate  oblique  inguinal 
hernia. 


SECTION  TENTH. 

FASCIA  PROPRIA. 

The  fascia  transversalis  of  M.  Thomson  is  formed  by  a  layer 
of  fibres  coming  from  the  external  oblique  of  the  opposite  side 
on  the  internal  surface  of  the  transversalis  muscle,  after  having 
traversed  the  median  line ;  proceeding  thus  beyond  the  linea 
alba  towards  the  flank  and  iliac  fossa,  under  the  form  of  a  thin 
lamella,  it  terminates,  by  arriving  on  the  contour  of  the  pelvic 
excavation,  and  the  lateral  portions  of  the  bodies  of  the  lumbar 
vertebrae,  where  it  is  attached.  Another  series  of  fibres,  arising 
between  the  digitations  of  the  diaphragm,  equally  concur  in 
forming  it,  in  descending  to  the  crest  of  the  ilium,  where  they  re- 
main after  having  interlaced  with  the  preceding,  producing  a  mem- 
brane. In  this  manner  the  fascia  transversalis  of  M.  Thomson, 
which  is  the  same  as  that  I  described  as  fascia  propria,  lines  the 
whole  of  the  iliac  fossa,  closes  the  entrance  of  the  crural  canal, 
where  it  forms  the  septum  crurale  of  M.  J.  Cloquet,  all  the 
region  of  the  flank,  in  a  word,  all  the  internal  surface  of  the 
abdominal  parietes,  from  the  pubes  to  the  diaphragm,  and  from 
the  anterior  to  the  posterior  median  line.    It  is  separated  from 
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the  peritoneum  by  the  small  nerves,  from  the  lumbar  plexus, 
by  fat,  and  purely  cellular  tissue.  It  is  in  its  substance  that 
we  find  the  epigastric  and  the  origin  of  the  circumflexa  ilii 
artery;  its  adherences,  whether  to  the  fascia  iliaca,  crest  of 
the  ilium,  or  to  the  bands  forming  the  crural  canal,  are  never 
intimate ;  they,  in  general,  become  much  stronger,  the  nearer 
they  approach  the  median  line,  or  diaphragm. 

SECTION  ELEVENTH. 

OBLIQUE  MUSCLES  AND  APONEUROSES. 

Poupart's  ligament  does  not  curve  upwards  and  backwards, 
as  is  generally  described,  to  continue  with  the  inferior  border 
of  the  fascia  transversalis.  An  attentive  dissection  shows, 
firstly,  that  there  is  not  a  single  fibre  belonging  to  the  external 
oblique  muscle  inserted  into  the  anterior  superior  spine  of  the 
ilium  and  that  of  the  pubes ;  secondly,  that,  behind  Poupart's 
ligament,  there  is  always  a  strong  band  confounded  with  it. 
This,  lying  beneath  the  inferior  border  of  the  internal  oblique 
and  transversalis  muscles,  and  separated  from  the  iliac  fascia 
by  the  circumflexa  ilii  artery  and  vein,  is  formed  by  very  trans- 
parent fibres,  which,  arising  from  the  anterior  third  of  the 
internal  lip  of  the  iliac  crest,  are  placed  on  the  iliac  fascia,  and 
descend  obliquely,  downwards  and  inwards,  along  the  posterior 
inguinal  gutter. 

Arrived  at  the  outer  side  of  the  iliac  artery,  these  fibres 
approximate,  form  a  narrower  fasciculus,  subsequently  divided 
into  two  orders,  some  passing  in  front,  others  behind  the 
femoral  vessels  opposite  their  origin.  It  next  unites,  on  the  crest 
of  the  pubes,  with  Gimbernat's  ligament,  behind  the  expansion 
of  the  rectus  muscle.  Its  anterior  border  is  attached  in  its 
external  half  to  Poupart's  ligament.  At  this  point,  and  espe- 
cially in  front,  it  receives  the  internal  oblique  and  transversalis 
muscles,  to  which  it  is  firmly  fixed  by  the  almost  vertical  fibres 
constituting  the  sheath  of  the  sartorius. 

Beneath  the  anterior  superior  spine,  the  internal  oblique  and 
transversalis  muscles  are  not  inserted,  as  stated  by  English 
authors,  on  Poupart's  ligament,  nor,  as  considered  by  the  French, 
in  a  groove  of  the  external  oblique.  Their  fasciculi  all  arise  from 
the  anterior  extremity  of  the  internal  lip  of  the  iliac  crest,  by 
filaments,  which  are  longest  as  they  are  most  inferior.  Reposing 
on  the  anterior  surface  of  Poupart's  ligament  in  its  external 
half  only,  these  fasciculi  are  attached  nearly  to  their  whole 
extent  on  this  surface,  by  the  interlacing  of  their  fibres  with 
those  of  the  proper  fibrous  sheath  of  the  sartorius.  At  first 
sight,  they  appear  to  arise  from  the  band;  but,  carefully  cutting 
the  extremity  of  the  fibres  of  the  aponeurotic  sheath  of  the 
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sartorius,  and  drawing  the  fleshy  fasciculi  towards  the  median 
line,  we  find  that  each  has  a  tendon  attached  to  the  crest  of  the 
ilium.  However,  as  by  means  of  the  above-mentioned  inter- 
lacements, their  tendinous  origins  are  firmly  attached  to  the 
outer  half  of  the  ilio-pubic  band,  it  is  manifest  that  they  must 
follow  its  changes  of  position. 


SECTION  TWELFTH. 

VARIOUS  BANDS  OF  THE  ILIAC  FOSSA. 

Ilio-pubic  band. — When  the  body  is  in  the  upright  position, 
the  ilio-pubic  band  does  not  describe  a  straight  line  between 
the  anterior  superior  spine  of  the  ilium  and  the  spine  of  the 
pubes,  but  rather  a  curved,  convex  downwards. 

It  is  maintained  in  that  position  by  the  interlacing  of  some 
of  the  fibres  of  its  external  half  with  those  of  the  upper  border 
of  the  fascia  lata,  with  those  of  the  external  half  of  Poupart's 
ligament,  with  the  crucial  fibres  of  the  external  oblique,  and  with 
the  superior  extremity  of  the  proper  aponeurosis  of  the  sartorius. 
When  the  trunk  is  flexed  on  the  thighs,  and  reciprocally,  the 
fascia  lata  and  proper  aponeurosis  of  the  sartorius,  being  relaxed, 
no  longer  maintain  the  inferior  border  of  Poupart's  ligament 
and  the  ilio-pubic  band  in  a  state  of  tension,  but  allow  their 
angles  to  disappear.  These  parts,  therefore,  may  be  drawn 
upwards,  by  the  simultaneous  contraction  of  the  two  external 
oblique  muscles,  until  they  form  a  straight  line  between  the 
two  spines,  or  a  curved  one,  convex  superiorly. 

After  removing  the  peritoneum,  cellular  tissue,  and  fascia 
propria  of  the  iliac  fossa,  we  observe,  externally  and  anteriorly, 
a  fibrous  band,  arising  from  the  anterior  third  of  the  crest  of  the 
ilium,  by  several  fibres,  as  it  were,  flattened  on  the  peritoneal 
surface  of  the  iliac  fascia,  which  it  crosses,  at  first,  nearly 
at  right  angles.  Opposite  the  anterior  superior  spine,  this 
appears  to  be  formed  of  three  orders  of  fibres ;  first,  of  those 
already  described,  forming  an  arch  as  they  proceed  inwards; 
secondly,  another  fasciculus,  coming,  more  particularly,  from  the 
spine  of  the  ilium,  and  which,  gradually  approaching  the  pre- 
ceding, partly  interlaces  with  it  towards  the  middle  of  the  space 
separating  the  anterior  superior  spine  of  the  ilium  from  the 
crural  vessels ;  thirdly,  the  third  set  of  fibres,  lying  beneath  and 
behind  the  iliac  spine,  between  the  two  preceding  bands,  and 
passing,  inwards  and  forwards, beneath  the  last-mentioned  fasci- 
culus, to  the  anterior  wall  of  the  crural  canal. 

After  being  contracted  at  the  point  where  its  fibres  interlace, 
this  band  bifurcates,  and  its  upper  portion,  following  the  direction 
of  the  crural  arch,  attaches  itself  near  the  symphysis  to  the  supra- 
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pubic  crest,  spreading  out  to  concur  in  the  formation  of 
Gimbernat's  ligament.  Its  inferior  portion,  descending,  on  the 
contrary,  passes  behind  the  iliac  vessels,  between  them  and  the 
iliac  fascia,  which  covers  the  psoas  muscle,  to  fix  itself  on  the 
ilio-pectineal  eminence.  It  is  this  ensemble  of  fibres  which 
constitutes  the  ilio-pubic  band,  in  this  manner  spread  out  like 
a  fan  towards  the  iliac  crest,  and  divided  to  constitute  the 
iliac  opening  of  the  crural  canal  internally ;  hence  its  superior 
border  is  concave  above,  and  its  inferior  below. 

Ilio-pelvic  band, — The  inferior  portion  of  the  ilio-pubic  band 
appears  to  be  crossed,  at  its  termination,  by  a  thick  fibrous  band, 
flattened  on  the  circumference  of  the  upper  opening,  from  the 
sacro-iliac  articulation,  to  the  anterior  portion:  of  the  supra- 
pubic crest.  This  is  the  ilio-pelvic  band.  It  is,  in  its  turn, 
crossed,  a  little  more  externally,  by  the  diverging  expansion  of 
the  psoas  parvus ;  the  fibres  of  which,  passing  some  above,  the 
others  below,  terminate  the  latter  on  the  ilio-pectineal  eminence, 
the  former  in  the  crural  canal. 

It  is,  likewise,  crossed  by  a  series  of  pelvi-crural  fibres,  which 
appear  to  arise  from  its  iliac  border,  and  which,  external  and 
anterior  to  the  body  of  the  pubes,  terminate,  like  the  preceding, 
in  the  posterior  wall  of  the  crural  canal. 

Pubio-crural  band,  a  series  of  fibres,  which,  arising  from  the 
supra-pubic  crest,  between  the  ilio-pelvic  and  ilio-pubic  bands, 
near  their  external  extremity,  pass,  under  the  form  of  ribbons, 
externally  and  downwards,  either  behind  or  in  front  of  the 
femoral  vessels,  and  also  terminate  in  the  crural  canal.  Some 
of  these  fibres,  examined  in  the  posterior  plane,  are  directed 
from  behind  forwards,  interlace  with  some  from  the  psoas 
parvus,  and  run,  constituting  a  septum,  between  the  artery 
and  the  vein,  finally  mingling  with  those  of  the  anterior 
plane. 

SECTION  THIRTEENTH. 

CRURAL  CANAL. 

Hence  there  results  a  large,  nearly  elliptical,  opening,  formed, 
superiorly,  by  the  abdominal  portion  of  the  ilio-pubic  band, 
interiorly  by  the  iliac  branch  of  the  same,  and  by  the  other 
fibres  already  mentioned.  Its  internal  angle  is  rounded  by 
Gimbernat's  ligament,  whilst  its  external  remains  acute.  The 
femoral  vessels  divide  it  into  two  unequal  portions.  Anteriorly, 
that  is  to  say,  towards  the  thigh,  this  opening  is  continuous,  by 
a  fibrous  expansion,  over  the  whole  of  the  crural  canal,  under 
the  form  of  a  cone,  with  its  summit  terminating  on  the  external 
coats  of  the  vessels,  opposite  the  entrance  of  the  saphena  into 
the  crural  vein, 
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The  species  of  funnel  resulting,  is,  therefore,  a  cavity  inter- 
rupted at  some  points  by  a  fibrous  lamella.  Its  anterior  wall  is 
hidden  by  the  falciform  process  of  the  fascia  lata,  whilst  its 
posterior  lies  on  the  deep  layer  of  the  same  fascia.  Internally, 
it  appears  continuous  with  the  concave  border  of  Gimbernat's 
ligament;  externally,  it  is,  at  first,  separated  from  the  layer 
of  the  fascia  lata,  which  descends  over  the  internal  border  of 
the  psoas  and  iliacus  muscles,  by  a  considerable  quantity  of 
cellulo-adipose  tissue.  This  has  hitherto  been  confounded, 
sometimes  with  the  fascia  lata,  sometimes  with  the  fascia  pro- 
pria. As  to  the  ilio-pubic  band,  it  has  generally  been  mistaken 
for  a  portion  of  the  iliac  fascia,  or  Poupart's  ligament. 

SECTION  FOURTEENTH. 

FASCIA  ILIACA. 

In  the  loins,  the  fascia  iliaca,  situated  more  deeply  than  the 
ilio-pubic  band  and  the  fascia  transversalis,  is  formed  of  slightly 
concave  fibres,  which  proceed  from  the  iliac  crest,  and  fix  on 
the  superior  opening.  Towards  the  thigh,  the  fibres  of  the 
fascia  iliaca  fix,  internally,  on  the  ilio-pectineal  eminence,  and 
on  the  capsule  of  the  joints,  as  far  as  the  posterior  portion  of 
the  lesser  trochanter.  Externally,  they  are  attached  in  front 
of  the  capsule,  and  on  the  oblique  line,  extending  from  the 
great  to  the  lesser  trochanter,  forming  a  sheath,  or  the  three 
anterior  fourths  of  a  sheath,  for  the  psoas  and  iliacus  muscles. 

Superiorly,  it  suddenly  stops,  opposite  the  ilio-lumbar  liga- 
ment. The  sheath  of  the  psoas  magnus,  which  replaces  it  as 
far  as  the  diaphragm,  is  but  a  portion  of  the  fascia  propria. 

SECTION  FIFTEENTH. 

SUBSPINAL  CREST  OF  THE  PUBES. 

On  the  anterior  surface  of  the  pubes,  there  is  a  crest  directly 
uniting  its  spine  to  the  middle  portion  of  the  border  of  the 
symphysis.  This  line,  very  important,  since  it  constitutes  the 
limit  between  the  thigh  and  abdomen,  has  not  yet  been  de- 
scribed. It  successively  gives  attachment,  from  below  upwards, 
first,  to  the  pubic  fascia  lata ;  secondly,  to  the  deep  layer  of  the 
subcutaneous  fascia  of  the  thigh;  thirdly,  to  the  reflected 
portion  of  the  deep  layer  of  the  subcutaneous  layer  of  the  abdo- 
men ;  fourthly,  to  the  falciform  fold  of  the  fascia  lata ;  fifthly, 
to  certain  fibres,  which,  placed  transversely  on  the  anterior 
surface  of  Poupart's  ligament,  are  derived  from  the  tendon  of 
the  external  oblique  of  the  opposite  side;  sixthly,  to  some  fibres 
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of  the  external  pillar  of  the  inguinal  ring ;  seventhly,  to  ten- 
dinous fibres,  which,  in  man,  give  attachment  to  the  pubic 
cremaster,  and  to  the  round  ligament  in  women ;  eighthly,  to 
the  fibres  of  the  external  pillar  of  the  opposite  side,  which  is 
called  Colles's  ligament ;  ninthly,  to  the  intermuscular  fascia, 
situated  between  the  internal  and  external  oblique ;  tenthly,  to 
certain  tendinous  fibres  of  the  internal  oblique  of  the  opposite 
side;  eleventhly,  to  the  intermuscular  fascia  of  the  internal 
oblique  and  transversalis ;  twelfthly,  to  certain  fibres  of  the 
transversalis  of  the  opposite  side;  thirteenthly,  to  the  tendon 
of  the  corresponding  pyramidalis  muscle.  These  parts  are 
attached  to  the  whole  extent  of  the  crest,  which  I  shall  dis- 
tinguish as  the  sub  spinal  crest  of  the  pubcs. 

SECTION  SIXTEENTH. 

GIMBERNAT'S  LIGAMENT. 

The  fibrous  membrane  known  as  Gimbernat's  ligament  is  an 
organ  composed  of  the  extremities  of  several  aponeuroses.  Thus, 
we  find,  from  below  upwards,  first,  the  deep  fold  of  the  sub- 
cutaneous fascia  of  the  thigh ;  second,  the  deep  layer  of  the 
subcutaneous  fascia  of  the  abdomen  ;  third,  the  dartos ;  fourth, 
the  superficial  membrane  of  the  fascia  lata ;  fifth,  the  pubic 
attachments  of  the  crucial  fibres,  constituting  the  superior 
border  of  the  external  inguinal  ring ;  sixth,  the  posterior  por- 
tion of  the  external  pillar  of  the  corresponding  side ;  seventh, 
the  origin  of  the  pubic  cremaster  in  man,  and  of  the  round 
ligament  in  women,  and  of  the  gubernaculum  testis  in  the 
foetus;  eighth,  the  attachment  of  that  portion  of  the  internal 
pillar  of  the  opposite  side,  which  forms  Colles's  ligament ;  ninth, 
the  intermuscular  fascia  of  the  external  and  internal  oblique ; 
tenth,  the  intermuscular  fascia  of  the  internal  oblique  and  trans- 
versalis ;  eleventh,  the  tendon  of  the  lower  portion  of  the  in- 
ternal oblique ;  twelfth,  the  tendon  of  the  inferior  portion  of  the 
transversalis;  thirteenth,  the  aponeurosis  of  the  rectus;  four- 
teenth, the  pubic  attachment  of  the  ilio-pubic  band;  fifteenth, 
the  origin  of  the  internal  fibrous  fan,  which  concurs  in  forming 
the  sheath  of  the  femoral  vessels ;  sixteenth,  the  fascia  trans- 
versalis ;  seventeenth,  the  extremity  of  the  supra-pubic  ligament. 


SECTION  SEVENTEENTH. 

ROUND  LIGAMENT. 

The  round  ligament  of  the  uterus  does  not  pass  beneath 
the  inferior  border  of  the  internal  oblique  and  transversalis 
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muscles,  but  between  the  inferior  fibres  of  these  muscles, 
which  are  attached  to  the  crest  and  spine  of  the  pubes, 
and  those  which  proceed  towards  the  lower  portion  of  the 
linea  alba. 

External  inguinal  herniee,  in  women,  are  covered  by  mus- 
cular investments,  derived  from  the  inferior  fibres  of  the 
internal  oblique  and  transversalis  muscles,  dilated,  and  drawn 
forwards  and  inwards. 

Since  the  round  ligament  passes  between  the  fibres  of  the 
internal  oblique  and  transversalis,  the  intermuscular  fasciae,  after 
giving  each  a  sheath,  ascend  towards  the  point  through  which 
the  ligament  passes,  to  invest  the  anterior  surface  of  these  two 
fasciae  below,  and  to  fix  in  front  of  the  ilio-pubic  band.  The 
fibres  of  the  internal  oblique  and  transversalis  muscles,  being 
more  firmly  united  to  this  band,  thus  explain  why  external 
inguinal  hernia?,  in  women,  do  not  pass  beneath  their  inferior 
border. 

All  that  has  been  said  with  regard  to  efforts,  during  the 
relaxation  of  the  internal  oblique  and  transversalis  in  man, 
from  bending  the  trunk  on  the  thighs,  is  applicable  to  the 
female. 


SECTION  EIGHTEENTH. 

HERNIA  BY  THE  CRURAL  SHEATH. 

From  the  above  description,  the  crural  canal  leaves  no 
natural  opening  towards  the  abdomen,  through  which  viscera 
can  escape.  It  is,  however,  perforated  with  holes  or  small 
canals  for  the  transmission  of  lymphatics.  The  intestines,  push- 
ing forwards  the  peritoneum  and  fascia  transversalis,  do  not 
the  less  penetrate  it  in  the  first  instance,  whatever  be  the  sub- 
sequent direction  of  the  hernia. 

The  anterior  and  external  walls  of  this  funnel  send  out  pro- 
longations, forming  septa,  by  their  interlacements  between  the 
artery  and  vein  ;  but  nothing  separates  the  vein  from  the  lym- 
phatics and  fat.  Thus,  though  the  walls  of  the  funnel  do  not 
yield,  the  hernial  sac  may  occupy,  not  only  the  part  destined  for 
the  lymphatics,  but,  also,  that  filled  by  the  femoral  vein.  If 
the  walls  of  the  crural  canal  resist,  the  intervascular  septum, 
being  weaker,  will  be  pushed  between  the  sheath  and  the  ante- 
rior surface  of  the  artery,  until  it  touches  the  external  angle  of 
the  canal. 

As  the  anterior  and  internal  walls  of  this  sheath  are  resistant, 
the  hernial  sac,  which  preserves  its  form,  is  larger  near  the 
abdominal  orifice  than  the  base,  and  will  not,  therefore,  be  con- 
stricted towards  that  orifice.    The  hernia  either  occupies  the 
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lymphatic  portion  alone,  the  lymphatic  and  venous,  the  lym- 
phatic, arterial,  and  venous  portions  of  the  canal,  at  the  same 
time. 

Such  a  modification  of  crural  hernia  may  be  considered  as 
the  most  simple  or  fundamental.  Thomson  says,  that  he  has 
seen  several  examples  on  the  dead  body,  especially  among  old 
persons.  When  it  occurs,  we  perceive  a  slight  depression  at 
the  upper  portion  £>f  the  sheath.  The  finger  then,  placed  upon 
the  peritoneum  covering  Gimbernat's  ligament,  and  slid  exter- 
nally, plunges  towards  the  external  border  of  this  ligament, 
covered  by  the  fascia  propria.  In  directing  it  upwards  and 
outwards,  after  a  course  of  an  inch  or  an  inch  and  a  half,  we 
easily  push  these  membranes  in  front  of  the  vein,  until  we  are 
arrested  either  by  the  intervascular  septum,  or  by  the  antero- 
external  angle  of  the  sheath.  If  the  fascia  lata  and  the 
sheath  have  not  been  relaxed,  the  intervascular  septum,  placed 
on  the  anterior  surface  of  the  femoral  artery,  forms  a  double 
layer. 

Such  hernias  may  occur  from  atrophy  of  the  psoas  magnus 
muscle,  the  absorption  of  the  fat  surrounding  the  lymphatics, 
or  that  portion  of  the  femoral  vessels  contained  in  the  sheath. 
It  always  indicates  either  the  rupture,  or,  rather,  the  elonga- 
tion of  the  fascia  transversal  is.  M.  Thomson  declares,  that  he 
never  found  this  membrane  ruptured. 

As  these  herniae  do  not  reach  the  exterior,  even  in  the  dead 
body,  they  present  to  the  touch  a  sensation  of  crepitus,  when 
we  depress  the  integuments  towards  the  crural  canal. 

It  sometimes  occurs  that,  without  having  ruptured  the  sheath, 
the  hernia  distends  the  whole  of  its  anterior  wall.  We  then 
find,  in  the  groin,  a  rounded  tumour,  more  sensible  to  the  touch 
than  to  the  eye,  surmounted  by  the  inguinal  glands,  limited, 
superiorly,  by  Poupart's  ligament,  externally  by  the  inner 
border  of  the  eminence  formed  by  the  psoas  and  iliacus  mus- 
cles, and,  inferiorly,  by  the  internal  border  of  the  sartorius. 

When,  in  these  cases,  we  successively  remove  the  skin,  the 
various  layers  of  subcutaneous  fascia,  Poupart's  ligament,  and 
the  iliac  portion  of  the  fascia  lata,  we  perceive  that  the  form  of 
the  tumour  is  not  at  all  changed;  that  the  depression  limiting 
its  superior  border  remains,  produced  by  the  ilio-pubic  band, 
which,  not  yielding  as  easily  as  the  rest,  constricts  its  neck. 
The  influence  of  this  band  becomes  still  more  manifest,  when 
we  compress  the  abdominal  parietes,  so  as  to  cause  the  tumour 
to  project.  In  this  latter  form  of  crural  hernia,  we*  find,  as  in 
the  preceding,  that  the  neck  of  the  tumour  extends  as  far  as 
the  intervascular  septum,  and  sometimes  as  far  as  the  external 
angle  of  the  sheath.  Thomson  has  observed  cases  where  the 
superior  portion  of  the  septum  still  remains  in  its  proper  situa- 
tion ;  whilst  the  lower  portion,  having  yielded,  is  dilated,  or 
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pushed  as  far  as  the  external  angle  of  the  canal,  allowing 
the  hernia  to  glide  even  in  front  of  the  artery. 

All  the  anterior  wall  of  the  sheath,  having  yielded,  allows  the 
tumour  to  assume  an  orbicular  form,  slightly  flattened  from 
before  backwards.  Its  neck  is  depressed  in  front,  and  internally, 
by  the  inferior  border  of  the  ilio-pubic  band ;  this  depression 
increases  from  compression  of  the  parietes  of  the  abdomen.  The 
neck  of  the  sac  may  then  be  narrower  than  its  body,  and  con- 
sequently susceptible  of  constriction. 

The  structure  and  relations  of  the  sheath  show,  moreover, 
how  the  ilio-pubic  band  produces  constriction  in  crural  hernia. 
Retained,  externally,  during  extension  of  the  limb,  by  its  inter- 
lacement with  the  vertical  fibres  of  the  sartorius,  this  band 
is  thus  fixed  by  the  portion  corresponding  to  the  external 
angle  of  the  sheath.  The  other  fibres,  constituting  the  sheath, 
are  attached  to  the  crest  of  the  pubes,  between  the  two  lamellae 
of  the  ilio-pelvic  band,  in  such  a  manner  that  the  inferior  are 
concave  externally,  and  that  every  effort  tending  to  push  the 
ilio-pubic  band  forwards  would  also  tend  to  raise  the  ilio- 
pelvic  band,  and  thus  diminish  the  posterior  orifice  of  the 
sheath. 

The  tumour,  here  giving  the  sensation  of  a  mere  elevation  of 
the  deep  tissues  of  the  groin,  never  extends  beyond  two  inches 
beneath  Poupart's  ligament,  and  is  rarely  more  than  an  inch 
and  a  half  to  two  inches  wide.  As  we  cannot  surround  it  by 
the  fingers,  it  may  easily  be  mistaken  for  a  deep  lymphatic 
gland,  and  the  more  so,  that,  being  in  front  of  the  femoral 
artery,  it  is  necessarily  influenced  by  its  pulsation.  May  not 
symptoms  of  constriction,  combined  with  these  characters,  be 
sufficient  to  identify  it,  even  in  the  absence  of  all  other  signs  ? 
And  if  we  had  reason  to  suspect  its  existence,  might  we  not 
best  remove  the  obstruction  presented  by  the  ilio-pubic  band, 
by  flexing  the  thigh  slightly  outwards,  and  relaxing  the  fibres 
of  the  sheath  of  the  sartorius  ? 

A  third  kind  of  hernia  is  that  which  places  the  tumour 
between  the  external  angle  of  the  canal  and  the  intervascular 
septum.  Thomson  observed  it,  in  the  month  of  February  1830, 
in  the  body  of  a  man,  aged  nearly  sixty,  who  had  two  external 
inguinal  hern  ice.  The  hernia  on  the  right  side  contained  the 
c cecum.  When  this  intestine,  which  had  separated  the  whole 
of  the  peritoneum  from  the  iliac  fossa,  was  removed,  he  saw 
the  fascia  propria,  forming  a  cul-de-sac,  between  the  external 
angle  of  the  sheath  and  intervascular  septum,  folded  inwards, 
capable  of  admitting  the  finger,  and  which  descended  for  an 
inch  below  Poupart's  ligament.  This  cul-de-sac  placed  in  front, 
and  external  to  the  epigastric  artery,  on  the  femoral  vessels,  had 
evidently  contained  a  portion  of  the  colon. 

We  thus  observe,  that  the  crural  sheath  allows  of  visceral 
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projections,  without  its  walls  yielding,  and  that  the  herniae, 
which  may  incompletely  invade  one  or  other  cell,  may  equally 
occupy  its  whole  extent.  Lymphatico-venous  hernia  is  much 
more  frequent  than  the  other.  In  such  a  case,  we  always  find 
the  inner  cell  of  the  sheath  complete ;  sometimes  the  intervas- 
cular  septum  resists,  at  others  it  yields.  In  the  latter  case,  the 
tumour  extends  as  far  as  the  external  angle  of  the  cavity.  It  is 
evident  then,  that  here  the  cause  of  the  dilatation  of  the  sheath, 
completely  or  in  part,  results  simply  from  the  less  resistance, 
either  of  its  internal  wall,  or  of  the  cribriform  fascia  lata  invest- 
ing it.  The  lymphatic  foramina  are  then  enlarged,  the  tumour 
is  covered  by  a  plexus  of  silvery  and  strong  fibres,  separated  by 
round  and  oval  spaces,  allowing  the  viscera  to  protrude. 

When  the  dilatation  of  the  inner  wall  of  the  sheath  is  com- 
plete, we  find  an  external  tumour  placed  opposite  the  pec- 
tineus  muscle.  Being  oval-shaped,  with  its  small  extremity 
upwards,  nearly  touching  the  edge  of  Poupart's  ligament, 
at  some  lines  below  Gimbernat's  ligament,  this  tumour  has 
the  appearance  of  a  swollen  gland,  rather  uneven  on  its  sur- 
face. We  may  easily  pass  the  point  of  the  finger  beneath 
its  internal,  but  not  below  either  its  external  or  inferior,  border. 
This  ensues  from  the  femoral  portion  of  the  deep  layer  of  the 
subcutaneous  fascia  of  the  abdomen. 

Completely  invading  the  internal  fossa,  the  hernial  sac  may 
send  a  prolongation  across  one  of  the  openings  giving  passage  to 
the  lymphatic  vessels,  that  is  to  say,  by  one  of  the  foramina  of  the 
cribriform  fascia  of  the  sheath.  This  species  of  change,  in  the 
appearance  of  the  sheath,  is  far  from  uncommon.  In  his  re- 
searches M.  Thomson  says,  that  he  has  met  with  them  more 
frequently  than  with  the  others.  It  is  not  always  the  same 
foramen  which  thus  gives  passage  to  the  appendix  of  the  pro- 
truded sac.  We  most  frequently  find  it  at  about  two  lines 
beneath  the  external  border  of  Gimbernat's  ligament ;  we 
sometimes  observe  it  in  the  middle  of  the  internal  wall  of  the 
sheath,  sometimes  near  the  saphena.  Thomson  asserts,  that 
he  has  found  these  tumours  of  all  sizes,  from  that  of  a  large 
pea  to  a  walnut.  They  also  pass  through  a  foramen,  corre- 
sponding to  the  cribriform  layer  of  the  fascia  lata.  Their 
position  and  form  vary  like  their  size;  the  sheath  re-acts  upon 
them  only  at  their  necks,  and  during  constriction. 

As  these  foramina  are  formed  of  two  series  of  fibres,  some 
appertaining  to  the  pelvi-crural,  others  to  the  ilio-pubic,  band, 
it  is  manifest  that  all  pressure  exercised  from  within  outwards, 
against  the  anterior  wall  of  the  sheath,  will  tend  to  remove  the 
concavity  of  their  respective  borders,  and  thus  diminish  the 
area  of  the  ring  giving  passage  to  the  appended  sac.  To 
remove  constriction,  then,  it  is  unnecessary  to  cut  Gimbernat's 
ligament;  a  section  upwards  and  outwards  frees  the  ring  better  ; 
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two  slight  incisions,  one  upwards,  the  other  horizontally  out- 
wards, present  still  greater  advantages. 

With  regard  to  the  taxis  here,  as  in  the  case  where  a  limited 
portion  of  the  internal  wall  of  the  sheath  becomes  dilated, 
every  effort  to  return  the  tumour  upwards  and  outwards,  up- 
wards and  backwards,  must  act  contrary  to  the  intention  of  the 
surgeon ;  it  is,  therefore,  better  to  seize  the  tumour  and  knead 
it  beneath  the  fingers,  avoiding  any  change  in  position.  When 
the  foramen  is  situated  near  Gimbernat's  ligament,  we  appa- 
rently perceive,  after  the  removal  of  the  sac,  that  which  has 
been  described  by  Manec,  and  adopted  by  Berard,  in  his  article 
on  the  groin ;  that  is  to  say,  an  external  free  border  and  a 
cribriform  septum,  between  the  tumour  and  the  vein.  This 
septum,  constituted  by  that  portion  of  the  internal  wall  of  the 
sheath  which  remains  untouched  beneath  the  dilated  foramen, 
may,  when  the  hernia  is  very  large,  be  placed  against  the 
femoral  vein.  The  tumour,  lying,  by  its  outer  side,  on  the 
cribriform  lamella  of  the  sheath,  being  bound  down  against 
this  wall  b}'  the  deep  layer  of  the  femoral  portion  of  the  sub- 
cutaneous fascia  of  the  abdomen,  may  gradually  push  the 
cribriform  fascia,  and  support  that  portion  of  the  sac  which 
was  primitively  situated  in  the  inner  divisions  of  the  sheath. 

Thus,  the  viscera  may  protrude  into  the  crural  sheath,  in 
two  situations ;  in  its  external  or  arterial  division,  (external 
crural  hernia;)  and  in  its  internal  or  venous  division,  (internal 
crural  hernia;)  and  when  in  the  inner  division  of  the  sheath, 
the  hernia  presents  several  varieties  : — 

First.  Without  dilating  the  coverings  of  the  canal. 

Second.  Dilating  only  its  external  wall  or  intervascular  sep- 
tum. 

Third.  Dilating,  at  the  same  time,  the  internal  and  anterior 
walls. 

Fourth.  Dilating,  at  the  same  time,  the  external,  anterior,  and 
internal  walls. 

Fifth.  Dilating  solely,  but  entirely,  its  internal  wall. 

Sixth.  Dilating  a  circumscribed  portion  of  its  inner  wall, 
generally  towards  its  centre. 

Seventh.  Dilating  one  of  its  foramina,  to  escape  in  the  form 
of  an  appendix.  In  all  these  varieties,  excepting  the  last,  the 
tumour  is  necessarily  covered  by  the  walls  of  the  sheath  and 
by  the  fascia  lata. 
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SECTION  NINETEENTH. 

ENVELOPES  OF  HERNIiE. 

Direct  hernia,  ivhilst  still  retained  behind  the  external  inguinal 
ring. — The  envelopes  of  all  direct  hernise,  before  escaping 
through  the  external  inguinal  ring,  are  eighteen  in  number, 
quite  complete,  as  follows  : — 1.  Skin;  2.  Subcutaneous  adipose 
tissue  ;  3.  Superficial  layer  of  the  subcutaneous  fascia ;  4.  Dar- 
tos  ;  5.  Deep  layer  of  the  subcutaneous  fascia  of  the  abdomen  ; 
6.  Fascia  of  the  crucial  fibres ;  7.  Sheath  of  the  external  ring ; 
8.  Internal  pillar  of  the  external  inguinal  ring;  9.  Intermuscular 
fascia  of  the  external  and  internal  oblique ;  10.  Aponeurosis  of 
the  internal  oblique;  11.  Intermuscular  fascia  of  the  internal 
oblique  and  transversalis ;  12.  Aponeurosis  of  the  transversalis 
muscle;  13.  Tendon  of  the  internal  oblique  and  transversalis 
muscle  of  the  opposite  side;  14.  The  external  expansion  of  the 
rectus  muscle;  15.  Fascia  propria,  or,  according  to  Thomson, 
fascia  transversalis ;  16.  Expansion  of  the  uracus ;  17.  Cellular 
layer  of  the  peritoneum  ;  18.  Serous  sac.  When  the  hernia  is 
external  to  the  obliterated  umbilical  artery,  the  sixteenth  cover- 
ing is  wanting. 

Direct  hernice,  protruding  through  the  external  inguinal  ring. — 
The  investments  of  all  direct  inguinal  hernia?,  after  having 
traversed  the  external  ring,  are  nine  incomplete,  and  four 
or  five  complete: — 1.  Skin;  2.  Subcutaneous  adipose  tissue; 
3.  Superficial  layer  of  the  subcutaneous  fascia ;  4.  Dartos  ; 
5.  Deep  layer  of  the  subcutaneous  fascia;  6.  Sheath  of  the 
external  inguinal  ring ;  7.  Intermuscular  fascia  of  the  external 
and  internal  oblique ;  8.  Cremaster  muscle;  9.  Intermuscular 
fascia  of  the  internal  oblique  and  transverse;  10.  A  complete 
sac,  derived  from  the  rectus  muscle;  11.  A  second  complete 
sac,  formed  by  the  fascia  propria  ;  12.  Spreading  of  the  uracus  ; 
13.  A  third  complete  sac,  formed  by  the  cellular  layer  of  the 
peritoneum;  14.  The  sac  constituted  by  the  serous  membrane. 

When  hernia  occurs  external  to  the  obliterated  umbilical 
artery,  the  twelfth  covering  is  wanting  ;  if  through  the  separa- 
tion of  the  fibres  of  the  external  oblique,  the  tenth  covering 
would  also  be  wanting.  But  hitherto  Thomson  has  not  dis- 
sected any  such. 

Oblique  inguinal  hernia,  still  in  the  canal,  in  man. — The  cover- 
ings of  oblique  hernise,  contained  in  the  canal,  are: — 1.  Skin; 
2.  Subcutaneous  adipose  tissue ;  3.  Superficial  layer  of  the 
subcutaneous  fascia;  4.  Abdominal  attachments  of  the  dartos; 
5.  Deep  layer  of  the  subcutaneous  fascia ;  6.  Crucial  fibres  of 
the  external  oblique ;  7,  Aponeurosis  of  the  external  oblique  ; 
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8.  Intermuscular  fascia  of  the  external  and  internal  oblique  ; 

9.  Iliac  cremaster;  10.  Intermuscular  fascia  of  the  internal 
oblique  and  transversalis ;  11.  Sheath  of  the  cord  coming  from 
that  part  of  the  rectus  constituting  the  internal  inguinal  ring ; 
12.  Fascia  propria;  13.  Cellular  tissue  of  the  peritoneum; 
14.  The  serous  sac. 

The  nine  first  layers  only  cover  the  anterior  surface.  The 
10th,  ]  1th,  12th,  and  13th  envelope  it,  excepting  at  the  inferior 
extremity.    The  fourteenth  alone  invests  it,  like  a  sac. 

Oblique  inguinal  hernice  in  the  scrotum. — The  coverings  of 
oblique  inguinal  hernia?,  contained  in  the  scrotum,  are  thirteen, 
three  of  which  are  dense  envelopes,  nine  imperfect,  and  one 
true.  These  are : — 1.  Skin;  2.  Subcutaneous  adipose  tissue  ; 
3.  Superficial  layer  of  subcutaneous  fascia;  4.  Dartos  ;  5.  Deep 
layer  of  subcutaneous  fascia  ;  6.  Sheath  of  the  external  inguinal 
ring;  7.  Intermuscular  aponeurosis  of  the  external  and  internal 
oblique ;  8.  Cremasters ;  9.  Intermuscular  aponeurosis  of  the 
internal  oblique  and  transversalis ;  10.  Sheath  of  the  internal 
inguinal  ring  ;  11.  Sheath  of  the  fascia  propria  ;  12.  Sheath  of 
the  subperitoneal  cellular  tissue ;  1 3.  Peritoneum. 

Hernice  in  the  course  of  the  round  ligament,  not  having  protruded 
through  the  external  inguinal  ring. — To  understand  this  subject, 
it  is  necessary  to  recollect,  that  the  round  ligament  sends  no 
fibres  in  the  labium  majus,  and  that  it  is  attached  to  the 
supra  and  sub-pubic  crests  and  pubic  spine.  Having  no  sheath 
from  the  fascia  transversalis,  it  receives  one  from  the  purely 
cellular  layer  of  the  peritoneum. 

The  round  ligament,  passing  between  the  fasciculi  of  the 
internal  oblique  and  transversalis  muscles,  has  certain  fibres  of 
these  muscles  beneath  it.  This  remarkable  fact  distinguishes 
the  abdominal  portion  of  the  inguinal  region  in  the  male  from 
that  in  the  female. 

The  investments  of  oblique  inguinal  hernia,  which  has  not 
protruded  through  the  external  inguinal  ring,  vary  from  before 
backwards,  according  as  the  hernia  occupies  the  outer  half,  or 
the  whole  of  the  inguinal  canal,  in  women.  In  the  latter  case, 
there  are  ten  incomplete,  and  one  complete  : — 1.  Skin  ;  2.  Sub- 
cutaneous adipose  tissue;  3.  Superficial  layer  of  the  sub- 
cutaneous fascia;  4.  Abdominal  attachments  of  the  fascia  of 
the  labium  majus,  that  is,  the  dartos  in  females;  5.  Deep 
layer  of  the  subcutaneous  fascia  of  the  abdomen ;  6.  Crucial 
fibres ;  7»  External  oblique  ;  8.  Intermuscular  fascia  of  the 
external  and  internal  oblique ;  9.  Expansion  of  the  fibres  of 
the  internal  oblique;  10.  Intermuscular  fascia  of  the  internal 
oblique  and  transversalis;  11.  Cellular  layer  of  the  perito- 
neum; 12.  Peritoneum. 

The  ten  first  only  cover  the  anterior  surface,  the  eleventh  sur- 
rounds it,  excepting  below;  the  twelfth  alone  entirely  envelopes 
it. 
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In  the  first  case,  or  where  the  oblique  inguinal  hernia,  in 
women,  only  occupies  the  outer  half  of  the  inguinal  canal,  the 
hernia  has  still  another  envelope,  constituted  by  the  scattered 
fibres  of  the  trans versalis  muscle. 

Inguino-labial  hernice  in  women. — When  oblique  inguinal  hernia, 
in  women,  has  escaped  through  the  external  ring,  it  is  covered 
by, — 1.  Skin;  2.  Subcutaneous  adipose  tissue;  3.  Superficial 
layer  of  subcutaneous  fascia;  4.  Fascia  of  the  labium  majus, 
or  the  dartos  in  women  ;  5.  Fascia  of  the  external  inguinal 
ring  ;  6.  Deep  layer  of  the  subcutaneous  fascia  of  the  abdomen ; 

7.  Intermuscular  fascia  of  the  internal  and  external  oblique; 

8.  Intermuscular  fascia  of  the  internal  oblique  and  transversalis; 

9.  Cellular  layer  of  the  peritoneum ;  10.  Peritoneum. 

The  four  first  only  cover  it  in  front ;  the  six  others  entirely 
invest  it. 


CHAPTER  SECOND. 

PELVIS. 
SECTION  FIRST. 

PERINiEUM. 

First  adipose  layer. — Under  the  skin  of  the  ano-perinaeal 
region,  we  find,  as  elsewhere,  a  layer  of  coarse  fat.  This  pro- 
gressively diminishes  in  thickness,  from  the  sides  towards  the 
raphe,  as  well  as  in  front  and  behind.  An  attentive  dissection 
shows,  that  it  is  half  as  thick  as  the  adipose  layer  placed 
between  the  subcutaneous  fascia  and  the  inferior  aponeurosis 
of  the  perinaeum  ;  we  perceive,  also,  that  it  is  not  uniform,  but 
disposed  in  irregular  layers,  following  the  course  of  the  sub- 
cutaneous vessels,  and  forming  a  kind  of  sheath  for  them ;  and 
in  thin  persons,  it  has  the  arborescent  appearance  of  the  omen- 
tum of  some  fat  animals.  It  has  been  said,  that  there  never  is 
fat  in  the  substance  of  the  scrotum,  which  is  an  error ;  in  the 
subject  which  we  examined,  the  subcutaneous  adipose  layer 
could  be  traced,  as  far  as  the  middle  portion  of  the  posterior 
wall  of  the  scrotum.  This  layer,  very  much  thinned,  extended, 
in  a  subject  which  M.  Thomson  examined,  over  the  whole  sur- 
face of  the  scrotum. 

Superficial  subcutaneous  fascia. — Immediately  above  the  adipose 
tissue,  we  find  a  layer  covering  all  the  ano-perinaeal,  as  well  as 
the  adjacent  portions  of  the  crural  and  gluteal,  regions.  This 
layer  is  a  portion  of  subcutaneous  fascia,  enveloping  the  two 


54<2 


SUPPLEMENT. 


dartos,  as  in  one  common  sheath.  A  careful  dissection  shows, 
that  its  fibres  form  nearly  a  right  angle  with  the  antero-pos- 
terior  diameter  of  the  perinaeum.  From  the  raphe,  they  also 
cross,  at  a  right  angle,  the  direction  of  the  gluteal  muscles,  which 
they  wind  round,  from  within  outwards,  and  from  before  back- 
wards, to  fix  on  the  spinous  processes  of  the  lumbar  vertebrae  or 
sacrum,  and  the  whole  of  the  posterior  surface  of  the  coccyx. 
A  still  more  minute  examination  proves,  that  they  are  united 
into  stronger  fasciculi  near  their  dorsal  attachments ;  leaving 
which,  they  spread  from  behind  forwards,  like  fans,  and  interlace 
on  the  antero-posterior  line  of  the  perinaeum,  forming  a  con- 
tinuous layer  having  the  appearance  of  an  irregularly  woven 
web.  It  is  important  to  observe,  that  each  spinous  attachment 
spreads  out  like  a  fan;  that  these  divers  fans  dovetail  by 
their  neighbouring  edges,  forming  a  membrane  which,  at 
a  few  points,  may  be  divided  into  two,  but  cannot  form  two 
distinct  general  layers  over  the  region.  Those  anatomists 
who  have  pretended  to  have  found  several  layers  in  the 
superficial  fascia  of  the  perinaeum,  have  not  examined  it 
through  its  whole  extent,  but  merely  in  some  circumscribed 
points.  Its  fibres  spread  and  interlace,  so  as  to  form  num- 
berless little  foramina,  destined  for  cutaneous  vessels,  for  which 
purpose  they  cross  before  separating :  those  which  were  ante- 
rior become  posterior,  and  again  cross,  forming  small  open- 
ings, and  resuming  their  primitive  direction.  The  disposition 
of  the  fibres,  around  the  foramina  of  which  we  are  speaking, 
is  the  same  as  that  of  the  fibres  which  compose  the  hernial 
ring,  and  the  results  of  the  muscular  action  are  the  same  in 
both ;  that  is  to  say,  efforts  here  determine  compression  of  the 
vessels,  as  they  there  cause  constriction  of  the  viscera. 

This  aponeurosis  gradually  thins  as  it  approaches  the  anus ; 
there  its  fibres  interlace  with  the  inferior  extremities  of  the 
longitudinal  fleshy  fibres  of  the  rectum ;  where  these  are  reflected 
outwards,  to  attach  themselves  to  the  lower  opening  of  the 
true  pelvis.  Having  no  tendinous  or  osseous  attachment  in 
the  ano-perinaeal  region,  excepting  on  the  extremity  of  the 
coccyx,  all  effusions  of  blood,  urine,  or  pus,  arriving  at  its 
superior  surface,  may  extend  to  the  haunches,  thigh,  and 
scrotum,  without  penetrating  the  dartos. 

Second  adipose  layer. — After  raising  the  superficial  layer  of 
the  subcutaneous  fascia,  we  find,  as  everywhere  else,  a  second 
bed  of  adipose  tissue,  the  grains  of  which  are  more  voluminous 
and  less  rounded  than  those  of  the  subcutaneous  tissue.  This 
second  layer,  contrary  to  what  we  find  in  the  abdomen,  is 
thicker  than  the  superficial.  Its  greatest  thickness  is  at  the 
origin  of  the  protuberance  of  the  ischium.  From  thence  it  pro- 
ceeds, thinning  in  front,  behind,  to  the  right  and  to  the  left, 
but  more  rapidly  in  front  and  externally  than  in  the  other  di- 
rections. In  front,  we  trace  it  as  far  as  the  middle  of  the  pos- 
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terior  surface  of  the  scrotum.  In  the  centre  of  this  adipose 
layer,  we  remark  a  packet  of  nerves  and  vessels,  which  are 
directed  from  behind  forwards,  and  from  without  inwards, 
parallel,  and  two  or  three  lines  inferior,  to  the  ascending  ramus 
of  the  ischium,  to  be  distributed  to  the  subcutaneous  fascia  and 
skin  of  the  posterior  portion  of  the  scrotum.  This  packet  is 
composed  of  the  perinaeal  branches  of  the  ischiatic  vein,  artery, 
and  nerve. 

Deep  subcutaneous  fascia. — After  having  removed  the  vessels 
and  the  second  adipose  layer,  we  perceive  a  fibro-muscular 
lamella,  proper  to  the  perinaeum.  This,  muscular  towards  the 
the  centre,  aponeurotic,  white,  and  silvery  towards  the  borders  of 
the  lower  opening,  is  fixed  by  fan-shaped  fibrous  processes,  im- 
bricated on  the  external  lip  of  the  pubic  arch,  on  the  fascia 
covering  the  perinaeal  border  of  the  gluteus  maximus,  and  on 
the  external  border  of  the  coccyx.  In  ordinary  subjects,  this 
layer  represents  a  strong  aponeurotic  membrane  in  front  and 
behind  the  rectum.  In  muscular  individuals,  on  the  contrary, 
it  is  partly  fleshy,  almost  to  its  bony  insertion.  Examined  with 
care,  it  is  evidently  formed,  in  front  of  the  rectum,  by  the  fan- 
like expansion  of  the  very  delicate  fibrillae  of  the  anterior  ex- 
tremities of  the  anal  sphincter,  which  interlace  with  the  peri- 
naeal portion  of  the  dartos,  behind  the  anus,  by  tendinous 
expansions,  similar  to  the  cutaneous  sphincter;  laterally,  by 
the  fleshy  fibres  of  the  cutaneous  sphincter,  interlaced  with  the 
extremities  of  the  longitudinal  fibres  of  the  rectum ;  which, 
being  reflected  outwards  to  become  attached  to  the  inferior 
opening,  thus  complete  this  fibro-muscular  web. 

Separated  from  the  superficial  subcutaneous  fascia  by  the 
second  adipose  layer,  arteries,  veins,  and  ischio-perinaeal  nerves, 
this  layer  covers  and  completes  the  encasing  of  the  fatty  mass 
which  fills  the  ischio-rectal  cavity,  and  is  prolonged,  in  front, 
into  the  fossae,  in  which  the  perinaeal  branches  of  the  internal 
pudic  arteries,  veins,  and  nerves  ramify.  Being  continuous,  in 
front,  with  the  dartos,  by  means  of  a  reciprocal  blending  of 
fibres,  every  effusion  extending  to  it,  which  does  not  follow 
the  course  of  the  vessels  traversing  it,  is  confined  to  the  ano- 
perinaeal  region,  and  spreads,  either  into  the  ischio-rectal  fossa, 
or  even  into  the  dartos,  by  separating  from  the  interior  of  these 
sacs  the  prolongation  derived  from  the  deep  layer  of  the  sub- 
cutaneous fascia  of  the  abdomen. 

Cutaneous  sphincter  of  the  anus. — The  superficial  or  cutaneous 
portion  of  the  anal  sphincter  furnishes,  to  a  great  degree,  the 
preceding  fibro-muscular  layer.  It  is  a  mass,  flattened  from 
above  downwards,  about  an  inch  wide  in  robust  individuals,  op- 
posite the  anus ;  about  two  inches  and  a  half  wide  towards  its 
anterior,  and  only  two  inches  towards  its  posterior  attachments. 
Rather  more  than  two  lines  thick  in  muscular  subjects,  oppo- 
site the  lateral  points  of  the  anus,  this  muscle  immediately 
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diminishes  in  thickness  in  all  directions.  Its  fasciculi,  termina- 
ting in  tendinous  fibres,  which  spread  out,  fan-like,  in  thin 
individuals,  are  sometimes  fleshy  to  the  point  of  insertion  in 
those  who  are  more  muscular. 

From  the  summit  of  the  spinous  processes,  and  from  the  sides 
of  the  coccyx,  the  fibres,  directed  from  behind  forwards,  traverse, 
nearly  at  right  angles,  the  perinaeal  border  of  the  gluteus  maxi- 
mus,  interlace?  wind  round  the  anus,  and  again  blend  in  front 
of  this  opening,  subsequently  spreading  into  broad  aponeurotic 
fans,  to  be  attached  definitively  on  all  the  external  lip  of  the 
pubic  arch.  Here,  as  elsewhere,  when  the  subject  is  muscular, 
the  fleshy  fibres  extend  rather  beyond  the  median  line.  The 
anterior  extremities  of  the  two  muscles,  in  fixing  on  the  bones, 
interlace  with  the  perinaeal  extremities  of  the  dartos,  and  in- 
digitating  with  the  fibrous  attachments  of  the  deep  layer  of  the 
superficial  fascia  of  the  thigh,  they  form  a  continuous  layer 
with  the  scrotum.  The  fibres,  lying  on  the  gluteus  muscle, 
intermingle,  in  their  course  towards  the  coccyx  and  sacrum, 
with  the  fibres  of  the  fascia  lata,  thus  contributing  to  the  forma- 
tion of  that  membrane. 

The  internal  border  of  this  muscle  is  separated  from  the 
mucous  membrane  merely  by  a  thin  layer  of  the  longitudinal 
fibres  of  the  rectum.  It  is  maintained  in  its  horizontal  position 
by  the  following  mechanism:  in  descending,  the  longitudinal 
fibres  of  the  rectum  pass  between  its  fasciculi,  and,  interlacing 
with  them,  subsequently  curve  outwards  in  all  directions,  to 
attach  themselves  to  the  inferior  margin  of  the  true  pelvis, 
completing  the  deep  layer  of  the  subcutaneous  fascia.  We 
must  not  forget  that  the  most  external  fibres,  relative  to  the 
anal  margin,  are  definitively  attached  near  the  transverse  line 
of  the  perinosum,  anteriorly  and  posteriorly.  The  fibres  imme- 
diately touching  the  anus,  consequently,  meet  at  a  very  acute 
angle  before  crossing ;  whence  the  idea  that  the  sphincter  is 
prolonged  into  the  dartos.  We  perceive,  from  the  above 
arrangements,  that  these  muscles  can  only  act  on  the  anus  by 
their  inner  border;  and  from  their  relations  with  the  longitu- 
dinal fibres  of  the  rectum,  it  follows,  that  the  latter  are  the  true 
antagonists  to  the  cutaneous  sphincter. 

Deep  sphincter  of  the  anus. — Upon  raising  the  deep  perinaeal 
fascia,  we  find,  on  each  side  of  the  rectum,  a  series  of  fleshy 
fasciculi  placed  one  above  the  other,  and  constituting,  collec- 
tively, a  sphincter,  from  six  to  nine  lines  high,  and  two  to  three 
thick.  These,  when  arrived  at  the  median  line,  anterior  and 
posterior  to  the  intestine,  interlace,  and  change  sides.  By  a  sort 
of  half  twist,  from  above  downwards,  and  within  outwards, 
they  finish  by  spreading  horizontally,  the  inferior  becoming 
posterior,  and  the  superior  anterior,  in  front  of  and  behind  the 
rectum.  Ordinarily  fleshy,  as  far  as  the  median  line,  almost  as 
far  as  their  bony  attachments,  in  very  muscular  subjects,  they 
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are,  on  the  contrary,  tendinous  before  reaching  that  line,  in 
emaciated  persons.  They  then,  by  their  interlacements,  con- 
stitute a  fibrous  raphe,  and  by  their  blending  and  superposition, 
a  fibrous  lamella,  triangular  in  front;  which  layer  I  have  described 
as  the  fibro-cartilaginous  recto-bulbous  process,  forming  the 
point  of  origin  or  union  of  all  the  muscles  and  aponeurosis  of 
the  perinaaum  and  urethra.  When  the  fleshy  fibres  extend 
beyond  the  median  line,  this  does  not  exist.  In  front  of  the 
anus  these  fibres  are  attached  to  the  inner  lip  of  the  pudic  arch. 
There  they  fold  to  form  a  sheath  for  the  vessels  and  nerves. 

In  the  posterior  half,  that  is  to  say,  as  far  as  the  point  of 
union  of  the  ascending  ramus  of  the  ischium  and  descending 
ramus  of  the  pubes,  this  sheath  only  contains  the  external 
branch  of  the  perinasal  nerve.  In  its  anterior  half  it  contains 
the  prolongation  of  this  nerve  with  the  circumflex  branches  of 
the  thigh,  which  proceed  to  form  the  vessels  of  the  membrane 
investing  the  internal  surface  of  the  dartos,  and  coming  from 
the  deep  layer  of  the  abdomen.  This,  in  attaching  itself  to  the 
descending  ramus  of  the  pubes,  mingles  with  the  aponeurotic 
layer  resulting  from  the  anterior  expansion  of  the  sphincter 
muscles.  The  posterior  extremities  of  these  fibres  are  inserted 
on  the  anterior  and  lateral  portions  of  the  coccyx,  subsequently 
on  the  perinaeal  margin  of  the  sacro-sciatic  ligament.  In  front, 
as  well  as  behind,  they  are  interlaced  with  longitudinal  fibres 
of  the  rectum,  which,  being  reflected  outwards,  are  attached  to 
the  whole  of  the  inferior  opening  of  the  true  pelvis. 

Ano-scrotal  aponeurosis, — A  portion  of  the  sphincter  of  the 
anus  is  thus  converted  into  a  fibro-muscular  membrane,  which 
covers  all  the  inferior  surface  of  the  ano-perinaeal  region. 
Continuous  with  the  internal  sheath  of  the  dartos,  and  separated 
from  the  deep  layer  of  the  subcutaneous  fascia  by  a  considerable 
quantity  of  fat,  this  membrane  is  fixed  to  the  whole  of  the 
median  line,  by  a  mechanism  which  we  shall  presently  describe. 
Between  it  and  the  ano-perinseal  aponeurosis  there  are  two 
sheaths,  one  on  each  side,  containing  the  superficial  perinaeal 
nerve  and  vessels,  and  communicating,  posteriorly,  with  the 
schio-rectal  fossa,  and,  anteriorly,  with  the  internal  sac  of  the 
dartos. 

When  the  urine  arrives  at  the  upper  surface  of  this  mem- 
brane, it  may  infiltrate,  either  in  the  ischio- rectal  fossa,  the 
scrotum  of  the  corresponding  side,  or  between  the  deep  layer  of 
the  subcutaneous  fascia  of  the  abdomen  and  the  sheath  of  the 
cord  coming  from  the  inguinal  ring.  We  may,  also,  imagine 
that  the  fluid  may  thence  ascend  over  the  corresponding  side 
of  the  abdomen  to  the  base  of  the  chest,  and  insinuate  itself 
between  the  first  and  second  aponeurotic  sheaths  of  the  penis, 
without  passing  to  the  other  side. 

Accelerator  urince  muscle. — This  muscle  is  composed  of  three 
layers  of  fibres ;  the  first,  longitudinal,  arises  from  the  subspinal 
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crest  of  the  pubes,  descends  towards  the  root  of  the  penis,  in- 
terlaces with  its  fellow,  to  reach  the  external  surface  of  the 
cavernous  body  of  the  opposite  side,  which  it  crosses  from  before 
backwards,  and  without  inwards,  before  spreading  over  the 
bulb  :  this  is  the  compressor  of  the  bulb  and  cavernous  body. 
The  second  layer,  or  the  transverse  compressor  of  the  bulb, 
proceeds  from  the  rami  of  the  pubes,  on  the  sides  and  inferior 
surface  of  the  bulb.  The  third  is  formed  of  fibres,  as  it  were, 
fixed  beneath  the  bulb,  which  they  surround  in  a  spiral  man- 
ner, to  interlace  above,  and  constitute  a  portion  of  the  suspen- 
sory ligament  of  the  penis.  All  this  mass  is  destined  to  com- 
press the  bulbous  portion  of  the  urethra,  and  draw  it  towards 
the  symphysis. 

Erector  penis  muscle, — We  find  two  orders  of  fibres  in  this 
muscle,  which,  attached  to  the  internal  lip  of  the  ramus  of 
the  ischium,  pass  spirally  beneath  the  crus  penis,  which  they 
surround,  and  terminate  on  the  external  lip  of  the  ramus  of 
the  pubes.  The  other,  placed  longitudinally,  arise  nearer  the 
tuber  ischii,  spread  out  over  the  crus  penis,  and  terminate  in 
the  fibrous  tunic  of  that  organ. 

Transversalis  perincei. — This  is  merely  a  small  ribbon-like 
fasciculus,  extending  from  the  tuber  ischii  towards  the  root  of 
the  bulb,  to  interlace  with  its  fellow,  and  fix  itself  on  the  inner 
lip  of  the  ramus  of  the  pubes.  It  has  been  confounded  with 
that  of  another  plane,  formed  of  oblique  fibres  in  the  opposite 
direction ;  that  is  to  say,  coming  from  the  ramus  of  the  ischium, 
a  little  behind,  to  interlace  on  the  median  line,  above  the  bulbo- 
rectal  muscle.  This  is  Santorini's  muscle,  or  the  anterior 
ischio-rectal  of  Thomson.  It  forms  a  portion  of  that  which  I 
have  termed  middle  aponeurosis. 

Bidbo-rectal  muscle.  —  The  small  ribbon,  called  bulbo-rectal 
by  Thomson,  passing  from  the  front  and  sides  of  the  anus 
towards  the  bulb,  to  reach  the  symphysis  pubis,  after  encir- 
cling the  termination  of  the  membranous  portion  of  the  urethra, 
is  nothing  more  than  the  summit  or  inferior  portion  of  Santo- 
rini's muscle ;  its  direction  is  the  same  as  that  of  the  longitu- 
dinal plane  of  the  erector  penis.  Drawing  the  bulb  backwards, 
it  antagonizes  the  latter  when  it  contracts. 

Ano-perinceal  aponeurosis. — Formed  by  the  expansion  and 
transformation  of  some  of  the  fibres  of  the  preceding  muscles, 
and  of  those  which  we  shall  presently  describe,  this  aponeurosis 
invests  the  inferior  surface  of  the  acceleratores  urinae,  erectores 
penis,  and  transversi  perinasi  muscles,  which  it  separates  from 
the  ano-scrotal  aponeurosis. 

Subpubic  ligament. — Placed  immediately  beneath  the  symphy- 
sis, between  the  rami  of  the  pubes,  this  ligament  is  quadrilate- 
ral ;  its  two  sides  are  each  a  quarter  of  an  inch  long ;  its  anterior 
margin  three  lines,  and  continuous  with  the  lower  border  of 
the  fibro -cartilage  of  the  symphysis :  its  posterior  margin  serves 
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as  a  guide  for  the  point  of  the  sound.  Like  almost  all  the 
organs  occupying  the  median  line,  it  is  double.  An  attentive 
examination  shows  that  it  consists  of  two  lamellae :  each  of 
these  is  attached,  on  the  one  hand,  to  the  two  posterior  thirds 
of  the  ramus  pubis,  and,  on  the  other,  to  the  two  anterior  thirds 
of  the  opposite  side.  They  consist  of  nearly  parallel  fibres, 
directed  from  before  backwards,  crossing  those  of  the  opposite 
side,  and  frequently  interlaced  with  them,  like  the  threads  in  a 
web ;  the  fibres,  arising  posteriorly,  descend  in  a  spiral  direction, 
crossing  those  of  the  opposite  side,  and  winding  round  them  to 
pass  forwards,  in  surrounding  the  inferior  border  of  the  mass. 
The  surfaces  of  this  ligament  are  covered  by  the  splitting  of 
the  ano-pubic  aponeurosis,  separating  it  from  the  dorsal  vessels 
and  nerves  of  the  penis.  It  is  in  contact,  by  the  centre  of  its 
posterior  surface,  with  the  pubio-vesical  venous  sinus,  exter- 
nally with  the  origins  of  Wilson's  muscles,  and  still  more  exter- 
nally with  the  fibres  of  the  bladder,  which  constitute  the  apo- 
neurosis, separating  Wilson's  muscles  from  the  levatores  ani. 

Iscliio-pubic  ligaments  (Thomson). — Portion  of  the  ano-pubic 
aponeurosis. — There  are  two  ischio-pubic  ligaments;  each  of 
these  unites  the  ascending  ramus  of  the  ischium  to  the  descend- 
ing ramus  of  the  pubes  of  the  opposite  side.  Appearing  like 
aponeuroses,  they  are  quadrilateral,  and  compressed  from  above 
downwards,  presenting  two  free  borders  ;  one  anterior,  half  an  inch, 
the  other,  posterior,  about  an  inch  and  a  half  long  ;  and  two  fixed 
borders ;  one  an  inch  and  a  quarter,  and  the  other  about  four  fifths 
of  an  inch.  Their  fibres,  successively  shorter,  less  oblique,  and 
more  delicate  from  behind  forwards,  arise  from  the  anterior 
portion  of  the  ischium.  Passing,  forwards  and  inwards,  towards 
the  median  line,  their  posterior  fibres  interlace,  and  implant 
themselves  on  the  descending  ramus  of  the  pubes  of  the  oppo- 
site side.  We  thus  perceive  that  the  ischiatic  border  of  this 
ligament  is  the  longest,  and  subsequently,  also,  that  its  posterior 
margin  crosses  it  at  a  right  angle,  which  reposes  on  the  bulbous 
portion  of  the  urethra.  We  shall,  also,  observe  that  the  posterior 
edges  of  the  ischio-pubic  ligaments  are  cut  at  right  angles  by 
the  anterior  edges  of  the  two  ligaments,  which  concur  in  form- 
ing the  middle  aponeurosis  of  the  perinceum.  From  the  intersec- 
tion of  the  posterior  border  of  these  ligaments  among  themselves, 
and  from  their  intersections  by  the  anterior  edges  of  the  muscles 
in  question,  there  results  a  quadrilateral  opening,  embracing 
the  membranous  portions  of  the  urethra,  immediately  above  and 
behind  the  bulb.  The  point  of  union  of  these  two  edges  is  at 
seven  lines  from  the  subpubic  ligament,  or  fifteen  from  the 
symphysis.  The  two  ischio-pubic  ligaments  form  a  mass,  which 
fills  all  that  space  comprised  between  the  membranous  portion 
of  the  urethra  and  the  posterior  margin  of  the  subpubic  liga- 
ment. This  mass  is  perforated  by  four  foramina,  two  on  each  side. 
The  internal  of  these  is  placed  immediately  behind  the  posterior 
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border  of  the  subpubic  ligament,  close  to  the  median  line,  and 
gives  passage  to  one  of  the  two  branches  of  the  dorsal  vein  of 
the  penis.  The  external  is  at  two  lines  external  and  posterior 
to  the  other,  giving  passage  to  the  dorsal  nerve  of  the  penis. 
These  foramina  are  oval,  having  their  long  diameter  parallel  to 
the  course  of  the  fibres  of  the  ligament  of  the  opposite  side. 
Being  less  tense  from  before  backwards,  in  the  space  comprised 
between  the  urethra  and  the  subpubic  ligament,  all  bodies 
pressing  along  the  median  line,  from  before  backwards,  render 
its  inferior  surface  concave,  and  tend  to  complete  the  kind  of 
groove  already  commenced  on  the  inferior  surface  of  the  sub- 
pubic ligament,  conducting  towards  the  opening  traversed  by 
the  urethra. 

Since  the  mass  resulting  from  the  union  of  these  two  liga- 
ments is  not  completely  tense,  and  that  it  gradually  becomes 
less  so  posteriorly,  it  is  manifest  that  the  point  of  a  catheter, 
conducted  along  the  median  line  with  gentle  pressure,  would 
arrive  directly  in  the  membranous  portion  of  the  urethra. 

The  foramina,  described  above,  being  directed  obliquely  from 
before  backwards,  during  the  contractions  of  the  abdominal 
muscles  and  diaphragm,  the  vessels  are  then  so  much  compressed 
that  the  venous  circulation  of  the  corpora  cavernosa  and  a 
portion  of  the  bulb  is  interrupted.  Hence,  in  some  cases,  as 
in  violent  constipation,  the  ischio-pubic  ligament  may  contribute 
to  the  erection  of  the  penis,  which  then  effectively  occurs. 

The  foramen,  traversed  by  the  membranous  portion  of  the 
urethra,  completed,  posteriorly,  by  two  muscles,  offers,  in  front, 
a  resistant  margin,  against  which  these  muscles  may  compress 
the  urinary  canal. 

Anterior  ischio-rectal  muscles  (Thomson). — Portion  of  the  trans- 
versus  perincei. — This  muscle,  compressed  from  above  downwards, 
situated  between  the  membranous  portion  of  the  urethra  and 
the  rectum,  is  irregularly  quadrilateral, — almost  rhomboidal. 
Its  anterior  side  is  nearly  twenty  lines  long,  the  posterior  two 
inches ;  its  external  an  inch  and  three  quarters,  and  its  inter- 
nal an  inch  and  a  half.  From  about  two  lines  thick,  in  the 
fleshy  portion  of  its  posterior  margin,  it  becomes  gradually 
thinner  in  front.  It  arises,  by  very  short  tendinous  fasciculi, 
from  the  whole  of  the  inferior  lip  of  the  ascending  ramus  of  the 
ischium,  above  the  origin  of  this  portion  of  the  accelerator 
urinae,  which  M.  Thomson  proposes  to  name  the  transverse 
compressor  of  the  bulbous  portion  of  the  urethra  ;  but  in  no  way 
from  the  descending  ramus  of  the  pubes.  Of  its  tendinous 
fasciculi  of  origin,  some  are  above,  others  below,  the  internal 
pudic  and  deep-seated  vessels.  The  fleshy  fasciculi,  which  suc- 
ceed the  tendinous  origin,  are  directed  more  backwards  as  they 
approach  the  anterior  border.  All  its  fibres  arrive  at  the 
median  line,  between  the  supra-bulbous  portion  of  the  urethra 
and  anus.  There  they  interlace  with  those  ol  the  opposite 
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side,  and  fall  on  the  anterior  surface  of  the  rectum.  They 
then  again  become  tendinous,  after  spreading  out  and  interlacing 
with  the  inferior  extremities  of  the  levator  ani.  The  anterior 
border  meets  that  of  its  fellow  nearly  at  right  angles,  open 
anteriorly,  in  which  reposes  the  posterior  half  of  the  supra- 
bulbous  portion  of  the  urethra.  This  margin  also  traverses  the 
posterior  border  of  the  ano-pubic  aponeurosis,  at  two  or  three 
lines  from  the  raphe,  so  that  their  approximation  and  their 
intersection  by  the  ischio-pubic  ligaments  produce  a  quadri- 
lateral foramen,  destined  for  the  passage  of  the  membranous 
portion  of  the  urethra,  which  may  thus  be  compressed  against 
the  resistant  margins  of  the  ischio-pubic  ligaments. 

These  muscles,  at  their  origin,  are,  as  may  be  said,  divided 
into  two  lamellae,  receiving,  between  them,  the  root  of  the 
ischio-pubic  ligament.  With  the  ano-pubic  aponeurosis  and  the 
subpubic  ligament,  they  produce  a  complete  plane,  filling  all 
the  pubic  arch.  Forming  the  base  of  the  central  aponeurosis 
of  the  perinaeum,  they  are  situated  immediately  above  the 
accelerator  urinae  muscles,  from  which  they  are  separated  by 
the  tendinous  insertions,  firstly,  of  the  bulbo-rectal,  and,secondly, 
of  that  which  Thomson  calls  the  common  compressor  of  the  caver- 
nous bodies,  and  of  the  bulbous  portion  of  the  urethra.  Its  inferior 
surface,  separated,  laterally,  from  the  levator  ani  by  the  tendi- 
nous fibres  of  the  bladder,  is  in  contact  with  the  rectal  attach- 
ments of  Wilson's  muscle ;  its  inferior  surface  corresponds  to 
Cowper's  glands.  It  must  be  intended  to  draw  the  anterior 
portion  of  the  anus  upwards  and  forwards,  and  to  prevent, 
not  only  the  passage  of  urine  from  the  bladder,  but  also  its 
return,  and  that  of  the  semen,  when  once  arrived  at  the 
bulbous  portion  of  the  urethra.  By  its  spasmodic  contraction 
it  may  also  oppose  the  introduction  of  a  catheter.  Does  not  the 
difficulty,  which  we  frequently  experience  in  the  operation  of 
catheterism,  when  the  point  of  the  instrument  passes  along  the 
inferior  wall  of  the  urethra,  proceed  from  this  ? 

Compressor  urethrce  muscle  (Thomson). — Portion  of  the  accelera- 
tor urines. — This  muscle,  long  and  narrow,  lies  between  the 
bulb  of  the  urethra,  the  ano-pubic  aponeurosis,  and  the  anterior 
ischio-rectal  muscle.  In  its  superior  half,  situated  between  the 
crura  penis,  it  is  compressed  laterally ;  inferiorly,  it  is  com- 
pressed from  above  downwards.  In  its  greatest  diameter,  which 
we  find  near  the  commencement  of  the  membranous  portion  of 
the  urethra,  it  is  only  three  lines  transversely.  It  arises  by  two 
delicate  fibrous  fasciculi  from  the  anteroinferior  border  of  the 
symphysis  pubis.  Its  fibres  converge  from  above  downwards, 
and  soon  constitute  a  thin  tendinous  lamella,  which  forms,  with 
that  of  the  opposite  side,  the  posterior  portion  of  the  suspen- 
sory ligament  of  the  penis.  Its  fasciculi,  at  its  origin,  interlace, 
not  only  with  those  of  the  opposite  side,  but  also  with  the 
tendinous  fibres  of  the  erector  penis  muscle,  between  the  two 
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corpora  cavernosa,  and  as  far  as  the  superior  surface  of  the 
urethra.  Arrived  there,  they  become  fleshy,  surround  the  in- 
ferior part  of  the  membranous  portion  of  the  urethra,  which 
they  touch  only  by  their  posterior  border,  close  to  the  bulb. 
Beneath  the  urethra  they  again  interlace  with  those  of  the 
opposite  side,  again  become  tendinous,  form  an  expansion,  like 
a  fan,  of  which  the  fibres  mingle  with  those  of  the  anterior 
portion  of  the  levator  ani.  It  is  between  the  two  divisions  of 
their  tendinous  origin,  that  the  supra-pubic  funnel,  already 
described,  extends.  The  outer  surface  of  this  tendon  is  in 
contact  with  the  tendinous  insertion  of  Thomson's  bulbo-rectal 
muscle.  Beneath  the  cavernous  bodies  the  surface,  which  was 
external,  becomes  superior,  and  corresponds  to  the  inferior 
surface  of  the  corpus  spongiosum  urethra?  by  a  plexus  of 
cavernous  veins.  More  inferiorly  and  externally,  it  is  in  con- 
tact with  the  sheath  of  the  bulb  and  the  superior  border  of  the 
fleshy  portion  of  the  recto-bulbous  muscle. 

These  muscles  are  evidently  destined  to  compress  the  urethra, 
and  its  membranous  portion,  immediately  below  the  plane  formed 
by  the  union  of  the  ano-pubic  aponeurosis  and  the  anterior 
ischio-rectal  muscles.  It  is  important  to  note  that,  as  they  only 
touch  the  urethra  by  their  edges,  they  compress  this  organ  by 
raising  its  walls,  like  transverse  valves.  Although  the  origin 
and  course  of  these  muscles  are  the  same  as  a  portion  of  the 
accelerator  urinae,  it  must  not  the  less  be  distinguished  from 
them,  as  their  functions  are  manifestly  different.  They  compress 
the  membranous,  instead  of  the  bulbous,  portion  of  the  urethra, 
and  are  thus  the  antagonists  of  all  the  portions  of  the  mass 
named  bulbo-cavernous. 

Wilson's  muscle. — This  muscle  is  immediately  above  the  sub- 
pubic ligament  of  the  ano-pubic  aponeurosis,  and  of  the  peri- 
natal portion  of  the  levator  ani,  about  two  inches  long,  three 
lines  broad,  and  half  or  three  quarters  of  an  inch  thick,  in  the 
middle  of  its  fleshy  portion,  compressed  laterally.  It  arises  by 
several  isolated  tendinous  fasciculi,  interlacing  with  the  ten- 
dinous fasciculi  of  the  origin  of  the  prostatic  and  vesical 
muscles.  Attached  to  the  superior  half  of  the  ramus  of  the 
pubes,  above  the  subpubic  ligament,  they  are  directed  back- 
wards, downwards,  and  inwards,  towards  the  median  line, 
where  they  blend  with  those  of  the  opposite  side,  in  front  of  the 
membranous  portion  of  the  urethra.  Immediately  after  having 
traversed  the  median  line,  and  being  applied  to  the  opposite 
side  of  that  portion  of  the  urethra,  they  again  encounter  the 
fibres  of  the  opposite  side,  and  return  whence  they  started,  to 
be  implanted  on  the  anterior  surface  of  the  rectum,  by  inter- 
lacing with  its  proper  vertical  fibres. 

The  space  separating  the  origin  of  these  muscles  is  occupied 
by  the  inferior  border  of  the  prostatic  and  vesical  muscles,  and 
by  the  subpubic  venous  sinus.     Inferiorly,  it  is  filled  by  the 
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anterior  blending  of  two  other  muscles.  The  fibres  are  here  ar- 
ranged so  as  to  present  three  distinct  venous  orifices ;  one  for 
the  supra-bulbous  nerve,  the  other  two  for  the  posterior  branches 
of  the  dorsal  vein  of  the  penis.  On  each  side,  two  lines  below 
the  two  tendons,  and  above  three  lines  posterior  to  their  bony 
attachments,  is  a  foramen,  larger  than  the  others,  for  the  passage 
of  the  internal  pudic  vein  into  the  subpubic  sinus.  These  fora- 
mina are  oval-shaped,  having  their  great  diameter  from  before 
backwards,  parallel  to  the  direction  of  the  tendinous  fibres,  which 
tightly  embrace  the  veins,  and  intimately  adhere  to  their  tunics. 
Hence,  when  we  stretch  these  fibres  backwards,  in  order  to  imi- 
tate the  effect  produced  by  the  contraction  of  the  two  muscles, 
the  venous  orifices  are  so  compressed  as  to  become  almost  linea. 

Wilson's  muscles  are  evidently  separated  from  the  subpubic 
portion  of  the  levator  ani  by  a  prolongation  of  the  inner  layer 
of  the  pelvic  fascia ;  which,  passing  between  them  from  the  pos- 
terior border  of  the  subpubic  to  the  posterior  portion  of  the 
urethra,  turns  outwards,  and  fixes  on  the  pubic  arch ;  thus  form- 
ing the  superior  fold  of  the  three  layers,  entering  into  the  com- 
position of  Camper's  ligament :  this  aponeurosis  belongs  to  the 
terminating  fibres  of  the  bladder. 

These  muscles  are  very  difficult  to  dissect,  because,  in  their 
fleshy  portions,  their  fibres  cross  at  right  angles,  and  interlace 
with  those  of  the  bladder.  Compressing  the  membranous  por- 
tion of  the  urethra  below  the  prostate,  they  act  indirectly  as  ele- 
vators of  the  anterior  and  inferior  of  the  rectum.  By  compress- 
ing all  the  veins  proceeding  from  the  internal  pudic  dorsal  vein 
of  the  penis  and  the  bulbs,  they  may  retard  or  prevent  the  return 
of  blood  from  the  penis,  that  is  to  say,  the  blood  of  the  cavernous 
and  spongy  bodies,  and  contribute  with  the  ischio-pubic  liga- 
ments to  maintain  erection.  By  compressing  the  membranous 
portion  of  the  urethra,  they  may  empty  it  of  urine,  semen,  &c, 
prevent  their  reflux,  clasp  and  arrest  the  catheter  in  irritable  in- 
dividuals, and  constitute  spasmodic  constriction  of  the  urethra. 

Beneath  Wilson's  muscle  and  the  middle  aponeurosis,  there  is 
another  similar  muscle ;  it  proceeds  from  the  symphysis  pubis, 
descends  in  the  space  between  the  cavernous  bodies  surrounding 
the  supra-bulbous  part  of  the  membranous  portion  of  the  urethra, 
and,  after  crossing  on  the  median  line,  terminates  on  the  anterior 
surface  of  the  rectum.  This  is  the  fasciculus  which  I  have  de- 
scribed as  the  compressor  urethra. 

Taken  posteriorly,  I  shall  describe  it  thus :  we  find,  on  the 
anterior  surface  of  the  borders  of  the  coccyx,  and  the  two  last 
pieces  of  the  sacrum,  two  fleshy  ribbons,  which,  arriving  behind 
the  rectum,  cross  and  envelope  this  intestine  like  a  sphincter, 
again  to  cross  in  front,  between  the  latter  and  membranous  por- 
tion of  the  urethra,  fixing,  definitively,  on  the  contour  of  the 
pubic  arch. 
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The  tendinous  origins  of  these  two  muscles  are,  the  posterior 
portion  of  what  M.  Denonvillier  has  described  as  the  proper 
suspensory  ligament  of  the  urethra  in  the  following  terms: — 
"  The  urethra  has  a  proper  suspensory  ligament,  which,  arising 
"  from  the  anterior  portion  of  the  symphysis  pubis,  descends 
"  between  the  two  cavernous  bodies,  and  spreads  over  the  urethra, 
"  where  it  traverses  the  middle  perinaeal  aponeurosis.  On  the 
"  two  surfaces  of  this  ligament,  the  deepest  posterior  fibres  of  the 
"  accelerator  urinag  muscle  are  implanted,  which  thus  form, 
"  round  the  urethra,  a  contractile  ring,  attached  by  its  upper 
"  portion." 

Summary. — We  find  in  the  perinaeum, — 

1.  Skin. 

2.  Adipose  tissue. 

3.  Subcutaneous  superficial  fascia. 

4.  A  second  adipose  layer. 

5.  Deep  subcutaneous  fascia,  continuous  with  the  superficial 
sphincter. 

6.  Ano-scrotal  aponeurosis,  continuous  with  the  deep  sphincter. 

7.  Ano-penial  aponeurosis,  continuous  with  other  fibres  of  the 
deep  sphincter. 

8.  Accelerators  urinae,  erectores  penis,  transversi  perinaei 
muscles,  the  bulb  of  the  urethra,  the  root  of  the  penis. 

9.  The  musculo-fibrous  mass,  known  as  middle  aponeurosis 
(ano-pubic),  and  which  comprehends  the  ischio-pubic  ligament, 
some  of  the  compressor  muscles  of  the  urethra,  some  of  the 
transversi  perinaai  or  anterior  ischio-rectal,  and  Wilson's  muscles. 

10.  Mingled  with  these,  the  longitudinal  fibres  of  the  rectum, 
which  spread  out  and  diverge  to  be  lost  in  the  fasciae,  and  thus 
fix  around  the  inferior  opening. 

SECTION  SECOND. 

PELVIC  CAVITY. 

Fascia  pelvica. — Formed  by  the  tendinous  origins  of  the  leva- 
tores  ani  muscles,  by  the  termination  of  some  reflected  fibres  of 
the  longitudinal  muscular  plane  of  the  bladder  and  rectum,  the 
pelvic  aponeurosis  is  inserted  on  the  posterior  and  internal  border 
of  the  thyroid  foramen,  from  the  inferior  portion  of  the  symphy- 
sis to  opposite  the  cotyloid  cavity ;  where  they  present  an  opening, 
which  is  the  pelvic  orifice  of  the  obturator  canal.  Beyond  the 
thyroid  foramen,  this  aponeurosis  is  attached,  on  the  internal  sur- 
face of  the  cotyloid  cavity,  almost  as  far  as  the  sacro-iliac  articu- 
lation, along  the  upper  opening.  Arrived  there,  it  descends  on 
the  internal  lip  of  the  anterior  portion  of  the  great  sciatic  notch, 
continuous  with  the  upper  border  of  the  little  sacro-sciatic  liga- 
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ment,  and  raising  itself  over  the  internal  surface  of  the  pyrami- 
dalis  muscle,  so  as  to  fix  definitively  on  the  anterior  of  the 
sacrum,  external  to  the  sacral  foramina. 

Ischio-pubic  band, — The  pelvic  aponeurosis  is,  as  it  were,, 
divided  into  two  halves,  external  or  iliac,  internal  or  recto- 
vesical, by  a  sort  of  ribbon,  extending  from  the  summit  of  the 
spine  of  the  rectum  to  the  inner  border  of  the  thyroid  foramen. 
This  band  which  I  have  called  ischio-pubic,  is  only  the  tendon 
of  the  sacro-pubic  portion  of  the  levator  ani  muscles. 

Ilio-pelvic  aponeurosis. — The  iliac  portion  of  the  pelvic  apo- 
neurosis corresponds  to  the  superior  half  of  the  internal  surface 
of  the  obturator  muscle.  The  pubic  vessels  and  nerves  pass 
through  it.  It  is  reflected,  inferiorly,  on  the  internal  border 
of  the  pubic  arch,  being  continuous  with  the  great  sacro-sciatic 
ligament,  so  as  to  complete  the  sheath  of  the  internal  obturator 
muscle ;  posteriorly,  it  covers  the  internal  surface  of  the 
pyramidalis  muscle. 

Rectovesical  aponeurosis. — The  internal  or  recto-vesical  por- 
tion, thinner  than  the  preceding,  is  so  united  by  its  inferior 
surface  to  the  levator  ani,  that  it  is  sometimes  completely 
muscular.  It  extends  from  the  summit  of  the  pubic  arch  to 
the  union  between  the  fourth  and  fifth  pieces  of  the  sacrum, 
and  spreads  over  the  sides  of  the  bladder  and  rectum. 

Levator  ani. — The  fibres  of  this  muscle  arise  from  the  fissure 
uniting  the  recto-vesical  with  the  obturator  portion  of  the 
pelvic  aponeurosis,  or  of  the  ischio-pubic  band :  then,  from  all 
the  inferior  surface  of  the  recto-vesical  aponeurosis,  to  proceed 
to  the  following  points : — 

The|  coccy-pubic  portion,  or  the  most  elevated,  of  its  fibres,, 
leaving  the  inner  surface  of  the  corresponding  pubes,  follow 
nearly  the  direction  of  the  ischio-pubic  band.  Arrived  opposite 
the  ischiatic  spine,  it  inclines  inwards  and  downwards,  as  if  to 
continue  with  the  anterior  of  the  lesser  sacro-sciatic  ligament, 
and  to  blend,  in  front  of  the  coccyx,  with  the  similar  fasciculus 
of  the  opposite  side. 

A  second  portion,  or  sacro-pubic,  of  this  muscle  descends  from 
the  internal  and  superior  contour  of  the  thyroid  foramen,  over 
the  sides  of  the  membranous  portion  of  the  urethra,  so  as  to 
interlace  in  front  of  the  rectum,  and  surround  this  intestine 
above  the  sphincter,  and  fix,  after  again  interlacing,  on  the  last 
piece  of  the  sacrum. 

The  other  fleshy  fibres  of  the  levator  ani  appear  to  rise  from 
the  ischio-pubic  band,  to  proceed  obliquely  downwards,  back- 
wards, and  inwards,  on  the  sides  and  posterior  portion  of  the 
rectum,  where  they  blend,  and  are  inserted  on  the  sides  of  the 
coccyx,  intermingling  with  the  fibres  of  the  lesser  sacro-sciatic 
ligament. 

The  most  remote  portion  of  the  levator  ani,  which  appears  con- 
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tinuous  with  the  lesser  sacro-sciatic  ligament,  is  merely  the 
muscle  vulgarly  called  coccygeus. 

We  must  add,  that  the  longitudinal  fibres  of  the  Madder,  arrived 
near  the  urethra,  are  reflected  in  diverging,  to  interlace,  external 
to  the  ischio-pubic  band,  with  the  sacro-pubic  portion  of  the 
levator  ani  muscle,  at  the  same  time  that  others  extend  into  the 
ilio-pelvic  aponeurosis,  which  they  concur  in  forming,  as  if  to 
fix  themselves  on  the  upper  opening.  Similar  fibres  escape 
from  the  longitudinal  plane  of  the  rectum,  to  interlace  with 
the  coccy-pubic  portion,  and  concur  in  the  formation  of  the 
same  aponeurosis,  by  attaching  themselves,  like  the  preceding, 
on  the  upper  opening. 

Santorini's  muscle. — Below,  and  in  front  of  the  coccy-pubic 
portion  of  the  levator  ani,  we  perceive  a  small  fan,  which,  con- 
verging, proceeds  from  the  internal  lip  of  the  pubic  arch,  towards 
the  anterior  of  the  rectum,  to  be  reflected  behind,  and  then 
beneath  the  middle  aponeurosis  of  the  perinaeum.  Directed 
forwards,  it  passes  across  the  fibres  of  the  accelerator  urinae,  and 
becomes  aponeurotic,  by  interlacing  on  the  median  line  and  the 
posterior  portion  of  the  bulb ;  it  then  ascends  on  the  sides  of 
the  urethra,  between  the  urethra  and  the  crura  penis,  and  fixes, 
by  again  crossing,  on  the  anterior  surface  of  the  subpubic  liga- 
ment and  symphysis.  It  thus  concurs  in  the  formation  of  the 
superior  ligament  of  the  penis. 

We  remark,  besides,  on  the  external  surface  of  the  pelvic 
aponeurosis,  a  series  of  fleshy  fibres,  which  appear  to  constitute 
the  obturator  portion  of  that  aponeurosis.  Rising  from  the 
superior  margin  of  the  thyroid  foramen,  these  fibres  descend 
perpendicularly,  and  cross  those  of  the  levator  ani  and  the 
internal  obturator,  to  arrive  on  the  sides  of  the  middle  aponeu- 
rosis, and  continue  with  the  falciform  expansion  of  the  great 
sacro-sciatic  ligament.  This  plane,  crossed  by  the  ischio-pubic 
band,  binds  down  the  internal  obturator  muscle. 

Bladder. — All  the  fibres  of  the  bladder  appear  derived  from 
the  uracus  and  the  rectus  muscle  of  the  abdomen,  in  the 
neighbourhood  of  the  umbilicus.  They  present  the  form  of 
large  irregular  planes,  which  may  be  divided  into  six  fans ; 
three  for  the  right,  and  three  for  the  left.  Of  these,  one,  placed, 
at  first,  in  front,  descends  gradually,  turning  over  the  side,  to 
reach  the  external  surface  of  the  bas-fond,  the  larger  part  passing 
between  the  two  ureters.  There  its  fibres  cross,  proceeding  to  the 
neck;  those  of  the  right  being  on  the  left,  and  vice  versa;  thence 
we  may  perceive  them  assembled  into  two  fasciculi,  gradually  be- 
coming more  marked,  some  lines  thick,  and  fixing  on  the  posterior 
and  inferior  portion  of  the  symphysis  pubis,  after  again  crossing. 
The  second  of  these  patches  descends,  almost  perpendicularly, 
over  the  anterior  surface  of  the  bladder.  The  interlacing  of 
this  second  order  of  fibres  commences  at  the  middle  of  the 
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summit  of  this  organ,  and  continues  to  below.  After  this,  cross- 
ing inferiorly,  several  of  them  are  reflected  to  be  inserted  on  the 
posterior  of  the  symphysis,  constituting  the  anterior  ligaments  of 
the  bladder.  The  others  pass  to  the  sides  of  the  neck,  inter- 
lacing with  some  of  the  fibres  of  the  preceding,  to  be  reflected 
between  the  bas-fond  and  the  rectum,  and  concur  in  the 
formation  of  the  pelvic  aponeurosis,  by  intermingling  with  the 
fibres  of  the  levator  ani.  The  third  layer  descends  spirally, 
from  the  left  side,  to  the  posterior,  afterwards  to  the  right 
lateral,  portion.  Its  fibres  pass  partly  to  the  exterior  of  the 
ureters,  approaching  near  the  neck,  and  forming  a  prominent 
fasciculus,  which  appears  flattened  against  the  external  surface 
of  the  plane  first  indicated,  to  be  prolonged  to  the  posterior, 
inferior,  and  external  surface  of  the  symphysis  pubis,  by  again 
crossing. 

More  and  more  multiplied,  in  proportion  as  they  approach  the 
ureters,  the  fibres  of  the  preceding  become  more  firm  when  they 
arrive  in  the  trigone ;  where  they  at  first  converge,  and  then 
cross  at  the  commencement  of  the  urethra,  finally  dividing  into 
three  planes ;  one  spreading  in  the  ano-pubic  aponeurosis,  below 
the  muscle  of  the  prostate ;  the  other  extending  in  front  of  Wil- 
son's muscle,  to  be  attached  at  the  inferior  opening ;  and  the 
third,  which  is  prolonged  round  the  urethra  as  far  as  the  gland. 
Hence,  the  fibres  of  the  bladder  terminate  like  those  of  the 
rectum.  Many  of  them,  taking  their  fixed  point  on  the  inferior 
opening,  may  dilate  the  muscle  of  the  prostate  and  Wilson's 
muscle,  at  the  same  time  that  they  close  the  orifice  of  the 
urethra.  The  ureters  are  engaged  in  a  kind  of  button-hole, 
formed  by  the  crossing  of  the  corresponding  borders  of  the  first 
and  third  plane.  It,  also,  results  that  the  neck  of  the  bladder  is 
enclosed  in  another  much  stronger,  and  constituted  by  the 
interlacing  of  the  fibres  of  the  first  plane  from  behind  forwards, 
and  by  those  of  the  second  from  before  backwards.  It  is 
according  to  this  disposition,  that  we  may  endow  the  neck  of 
the  bladder  with  a  true  sphincter. 

Muscle  of  the  prostate. — Below,  and  within  the  pubic  attach- 
ments of  the  fibres  of  the  bladder,  we  see  other  fleshy  fasciculi, 
which,  directed  backwards,  soon  cross,  envelope  the  sides  of  the 
prostate,  re-cross  posteriorly,  interlace  with  the  longitudinal 
fibres  of  the  rectum,  and  cross,  for  the  last  time,  to  be  attached 
on  each  side  of  the  median  line  of  the  inferior  portion  of  the 
sacrum. 

More  inferiorly,  and  nearer  the  median  line,  is  Wilson's 
muscle,  which  is  directed,  and  crosses  exactly,  in  the  same 
manner,  by  passing  round  the  membranous  portion  of  the 
urethra,  and  a  rather  inferior  ring  of  the  rectum. 

We  perceive  that,  without  reckoning  the  superior  sphincter  of 
M.  Nellaton,  the  end  of  the  rectum  is  surrounded  by  a  large 
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number  of  constrictor  rings,  which  are,  from  above  down- 
wards,— 

1.  Coccy-pubian  muscle. 

2.  Sacro-pubic  portion  of  the  levator  ani. 

3.  Muscle  of  the  prostate. 

4.  Wilson's  muscle. 

5.  Muscle  of  the  middle  aponeurosis. 

6.  Inferior  compressor  urethras  muscle. 

7.  Deep  sphincter. 

8.  Superficial  sphincter. 

We  see  also  that,  instead  of  dilating  the  anus,  the  levator  ani 
can  only  constrict  this  opening  and  the  longitudinal  fibres  of  the 
intestine,  antagonists  of  the  preceding  alone  perform  the  office 
of  a  dilating  muscle. 

Lastly,  we  perceive,  by  this  distribution  of  the  fleshy  fibres, 
that,  in  the  operation,  whether  for  fistula  or  fissure,  the  incision 
necessarily  divides  the  fibres  of  the  levator  ani,  instead  of 
passing  between  them,  as  I  at  first  imagined.  Incisions  of  the 
urethra  are  alone  exceptions. 
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Arteries     -  242 

Crural  Canal      -       -  -  240 

Fascia  Iliaca       -  ib. 

Fascia  Propria            -  -  238 

Gimbernat's  Ligament  -  240 

Lymphatics        -  248 

Muscles     -       -        -  -  241 

Nerves       -  249 

Peritoneum        -  238 

Septum  Crurale          -  -  239 

Skeleton     -  249 

Veins,  &c.          -       -  -  248 

Iliac  Region           -       -  215—221 

Arteries     -       -       -  -  219 

Cellular  Tissue           -  -  221 

Fascia  Propria           -  -  ib. 

Fascia  Transversalis    -  -  218 

Lymphatics  and  Nerves  -  221 

Muscles     -  218 

Poupart's  Ligament  -  -  216 
Skin  and  Subcutaneous  Tissue  i&, 

Ilio-pubic  Band       -  530 

Ilio-Pelvic  Band     -       -  -  531 

Infra-orbital  Canal  83 

Inguinal  Canal      -       -  222 — 224 
In  its  relation  with  Hernias : — 

External  Inguinal  -  224 
Congenital  Inguinal     -  225 

Internal  Inguinal  -  ib. 

Inguinal  Region      -       -  428 — 446 

Amputation       -  445 

Arteries             -       -  -  436 

Crural  Canal       -       -  -  430 

Crural  Hernia?    -       -  -  431 

Fascia  Lata        -  429 

Fractures   -  444 

Iliac  Canal         -  435 

Luxations           -  442 

Lymphatic  Glands      -  -  440 

Muscles              -       -  -  443 

Nerves       -       -       -  -  441 

Operations         -       -  -  431 

Remarks            -        -  -  445 

Skeleton     -       -       -  -  441 

Skin          -  429 

Subcutaneous  Tissue  -  -  ib. 
Internal  Cutaneous  Nerve  378.  388 
Internal  Mammary  Artery  -  149 
Internal  Maxillary  Artery    83.  91 

J. 

Jaw         -  75.  84 

Jugular  Veins        -      113.  114.  133 

K. 

Kidney  -----  236 
Knee       -  457—471 

Abscesses    -       -  -       -  458 

Amputations       -  -       -  471 

Aponeurosis       -  -       -  459 

Arteries     -  460 
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p 

Knee — continued  : 

Le?g — continued  : 

Bursa  Mucosa 

-  458 

Internal  Region, 

fractures 

-  468 

Amputations 

483 

Ligamentum  Patella? 

-  460 

Aponeurosis 

480 

Luxations 

-  468 

Arteries 

ib. 

Lymphatics 

-  461 

Fractures 

481 

Muscles     -       -  - 

-  459 

Lymphatics 

480 

Nerves  - 

_  461 

Nerves 

ib. 

Skeleton  - 

-  468 

Skeleton 

ib. 

-  458 

Skin 

479 

Subcutaneous  Tissue 

ib. 

Subcutaneous  Tissue 

480 

Synovial  Membrane 

-  459 

Veins 

ib. 

Veins  - 

-  461 

Ligamentum  Arcuatum 

235 

Wounds     -       -  - 

458.  469 

523 

Lingual  Artery 

100 

L. 

Lumbar  Region 

207- 

—212 

Aponeurosis 

208 

Labial  Region 

58  62 

Arteries  - 

209 

Upper  Lip 

58 

Cauda  Equina 

21 1 

Arteries 

59 

Cellular  Tissue 

210 

Cellular  Tissue 

58 

Lymphatics 

ib. 

Lymphatics 

59 

Muscles  - 

209 

Muscles 

58 

Mucous  Membrane 

60 

Skeleton  _ 

ib. 

Nerves 

59 

Skin          _  _ 

208 

Skeleton 

60 

Spinal  Canal 

21 1 

Skin 

58 

Subcutaneous  Tissue  - 

203 

Veins 

59 

M. 

Lower  Lip 

60 

Cellular  Tissue 

61 

Mammary  Region 

170- 

—  174 

Cutaneous  Surface 

ib. 

Arteries  - 

171 

Mucous  Membrane 

ib. 

173 

Muscles 

-  ib. 

Lymphatics  « 

171 

Remarks 

62 

M^ammary  Gland  - 

172 

Lachrymal  Apparatus 

38  41 

Mammas  - 

170 

Caruncula 

41 

Nerves       -  - 

172 

Ducts  - 

38 

Practical  Remarks  - 

173 

Fistula  Lachrymalis 

40 

170 

Nasal  Canal 

39 

Subcutaneous  Layer 

171 

Puncta 

38 

Veins  ' 

ib. 

Sac  - 

39 

IVTasseteric  Region  - 

:8 

3  82 

Lachrymal  Gland 

48 

^mohatics" 

81 

Laryngo-tracheal  Region 

116 — 123 

ib. 

Remarks    ■*       —  - 

123 

Muscles 

ib. 

Larynx  - 

116  119 

Nerves 

ib. 

471  485 

Skeleton  - 

82 

Anterior  Region, 

Subcutaneous  Layer 

80 

Aponeurosis 

-  472 

Veins         -       -  - 

81 

Arteries  - 

-  473 

Median  Nerve  -    360.  37S. 

389.  398. 

Muscles 

ib. 

415.  422 

Nerves 

-  474 

Median  Vein 

386 

Skin 

_  472 

Median  Basilic 

387 

Subcutaneous  Tissue 

-  475 

Median  Cephalic 

ib. 

Veins 

-  474 

Mediastinum,  Anterior  - 

177 

Posterior  Region, 

Cellular  Tissue  - 

173 

Aponeurosis 

_  475 

Mediastinum,  Middle 

178- 

-181 

Arteries 

-  477 

Arch  of  the  Aorta 

179 

Lymphatics 

-  479 

Heart 

173 

Muscles 

-  475 

Inferior  Vena  Cava 

179 

Nerves 

-  479 

Pericardium 

ib. 

Skin 

-  475 

Pulmonary  Arteiy 

180 

Subcutaneous  Tissue 

-  ib. 

Pulmonary  Vein 

ib. 

Veins 

-  478 

Superior  Vena  Cava 

ib. 

0 

0 
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Mediastinum,  Posterior  - 

175 

—177 

OCCIPITO-MASTOID    REGION  - 

14 

—  16 

Aorta 

_ 

175 

Aponeurosis 

14 

Azygos  Vein 

_ 

176 

Arteries  - 

_ 

ib. 

Cellular  Tissue  - 

J  77 

Cellulo-adipose  Layer  - 

_ 

ib. 

Lymphatic  Glands 

_ 

ib. 

Lymphatics 

_ 

15 

(Esophagus 

_ 

176 

Muscles  - 

14 

Thoracic  Duct  - 

- 

ib. 

Nerves  - 

15 

Mesentery  - 

_ 

259 

Pericranium 

14 

Mesocolon,  Transverse 

_ 

260 

Relative  position  of  Parts 

16 

Mons  Veneris 

_ 

192 

Skeleton  - 

15 

MuSCULO-CUTANEOUS 

- 

360 

14 

Mylo-hyoid  Space  - 

99 

Veins  - 

15 

OESOPHAGUS  - 

122.  176 

Omentum  - 

260 

Gastro-hepatic  - 

ib. 

N. 

Gastro-colic 
Cavity  of  - 

261 
260 

Nares      ■•       -■  - 

23—31 

Omo-clavicular  Space 

125 

Antrum  of  Highmor  - 

27 

Omo-hyoid  Space 

107 

Arteries  - 

29 

Omo-tracheal  Space 

108 

External  Wall  - 

26 

Omo-trapezoid  Space 

125 

Inferior  turbinated  Bone 

28 

Orbital  Region 

31-^56 

Inferior  Wall 

26 

Arteries  --«,,;*, 

32 

Internal  Wall 

25 

General  Remarks 

49 

56 

Lymphatics 

30 

Lymphatics 

32 

Middle  turbinated  Bone 

27 

Nasal  Canal 

28 

Nerves       -       -  - 

ib. 

Nerves  - 

30 

Skeleton  - 

33 

Polypi  - 

ib. 

Subcutaneous  Tissue  - 

31 

Posterior  Opening 

29 

Superciliary  Arch 

ib. 

Skeleton  - 

ib. 

Veins 

32 

Superior  turbinated  Bone 

26 

Orbit,  Soft  Parts  of 

47 

—49 

Vault 

24 

Muscles  - 

47 

Veins  - 

29 

Nerves 

- 

ib. 

Nasal  Region 

20—23 

Skeleton  of 

54 

Arteries  - 

21 

Bones  - 

22 

Cellular  Layer 

21 

P. 

Lymphatics 

22 

Muscles  - 

21 

Palmar  Arch, 

Superficial 

414 

Order  of  Parts  - 

23 

Paracentesis  Abdominis  - 

201 

Skin  -       -  - 

21 

Paraphimosis  - 

269 

Triangular  Cartilages  . 

22 

Parotid  Gland 

89 

Veins  - 

21 

Accessory  to 

82 

Neck  - 

Anterior  Portion 

96- 

-145 

468 
ib. 

97- 

-116 

Fractures  of 

Nape,or  Posterior  Portion 

138- 

-145 

Luxations 

ib. 

Aponeurosis 

139 

Pelvic  Cavity 

552 

Arteries 

141 

Pelvis,  Exterior  of 

265- 

-284 

Lymphatics 

ib. 

Anterior  Region 

265 

Muscles 

140 

Arteries,  &c. 

266 

Nerves 

142 

Fibrous  Layer 

ib. 

Skeleton 

142 

Pecten 

265 

Skin 

138 

Skeleton 

266 

Subcutaneous  Tissue 

139 

Skin  - 

265 

Veins  - 

141 

Subcutaneous  Tissue 
Pelvis,  Cavity  of  - 
Arteries  - 
Bladder  - 

326- 

ib. 

-336 
329 
331 

O. 

Cellular  Tissue  - 
Deferential  Canals 

326. 

335 
335 

Oblique  Muscles 

529 

Lymphatics  and  Nerves 

330 

Obturator  Artery  - 

245 

Muscles  - 

§28 
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Pelvis,  Cavitt  of — continued: 


Fascia       -  327 

Peritoneum        -       -  -326 

Rectum     ...  -  334 

Skeleton     -  335 

Subpubic  Canal  -       -  -  327 

Ureters      -       -       -  -  335 

Pelvis  in  the  Female      -  336 — 349 

Broad  Ligament  -  347 

Ovary        -  346 

Round  Ligament  -  -  ib. 
Uterus       .....  345 

Vagina       -  346 

Penis       ....  267—271 

Arteries     ....  -  270 

Fibrous  Membrane      -  -  269 

Glans  and  Urethra       -  -    27 1 

Lymphatics  and  Nerves  -  ib. 

Subcutaneous  Tissue    -  -  269 

Pericardium  -  -  -  -  179 
Perineum        -       -    284—315.  541 

Anus         -  310 

Aponeurosis       -        -  286.  299 

Arteries     -       -       -  -  293 

Muscles  -  -  -  -  290 
Prostate  Gland   -      300.  302.  304 

Skin          -       -       -  -  285 

Veins,  &c.          -  296 

Wilson's  Muscles        -  -  298 

Peroneal  Artery    -  478 

Pharyngeal  Region        -  71 — 74 
Buccal  Opening  of  Nares     -  71 

Eustachian  Tube         -  -  73 


Inferior  Extremity  of  Pharynx  74 

Laryngeal  Opening  of  Nares  72 

Posterior  Opening  of  Nares  -  71 

Posterior  Wall  of  Pharynx  -  72 

Superior  Extremity  of  Pharynx  74 


Phimosis  -----  268 
Phrenic  Nerve        -       -  134 
Plantar  Region      -  502 
Pleura    -       -       -       ~  181 
Pleural  Cavities     -       -    181 — 185 
Pneumo-gastric  Nerve     93.  115.  135 
Popliteal  Artery    -  464 
Aneurism  of       -       -       -  465 
Operations  on  464 
Popliteal  Region     -       -    461 — 471 
Abscess  of  -       -       -       -  467 
Aponeurosis       ...  462 
Arteries     -  4(74 
Lymphatics        -       -       -  466 
Muscles      -       -       -       -  462 
Nerves       ....  466 
Skeleton     -  468 

Skin  462 

Synovial  Membrane  -  -  470 
Posterior  Circumflex  Artery  366 
Poupart's  Ligament  -  216.  523 
Prepuce  -  268 

Profunda  Artery    -       -     437.  450 
Pterygo-maxillary  Region      82 — 84 
Artery       -       -    '•  /.  83 
Muscles     -       -       -  =-82 
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Pterygo-maxillary  RvGioix-continued  : 


Nerves       -       -       -       -  82 

Skeleton   84 

Pterygo-maxillary  Fissure      -  83 

Pubis,  Subspinal  Crest  of       -  532 

Pubio-crural  Band         -       -  531 


R. 

Radial  Artery      385.  395.  405.  408. 


414.  417 

Radial  Nerve,  361.  379.  398.  418.  424 

Recti  Muscles         -  425 

Rectum    ...  310.  315.  334 

Recurrent  Nerves  -  -       -  116 

Round  Ligament     -  533 

S. 

Sacro-coccygeal  Region      315 — 319 

Aponeurosis,  &e.  -       -  316 

Arteries,  &c.       -  -       -  317 

Skeleton     -  ib. 

Skin,  &c  316 

Salvatella  Vein     -  408 

Saphena  Vein, 

Internal     -        -  439.  450 

External    -  466 

Scapulo-humeral  Region      363  374 

Amputations      -  -       -  372 

Aponeurosis       -  364 

Arteries     -  366 

Fractures  -       -  -       -  372 

Muscles     -       -  -       -  366 

Nerves       -       -  -       -  367 

Skeleton     -       -  -       -  ib. 

Skin          -  363 

Subcutaneous  Tissue  -       -  ib. 

Scrobiculus  Cordis  -  -       -  192 

Scrotum, 

Arteries  -  -  -  -  281 
Cellular  Layer  ...  274 
Cremaster          ..       ..  273 

Dartos       -  272 

Fibrous  Tunic    -  273 

Gubernaculum  Testis  -       -  272 

Hernia?     -       -  -       -  283 

Nerves,  Veins,  &c.  -       -  282 

Remarks   -  ib. 

Tunica  Vaginalis  -  275 

Septum  Crurale       -  239 

Spina  Bifida    -       -  -       -  317 

Spinal  Accessory  Nerve  92.  133.  142 

Spinal  Region  -       -  -    154 — 162 

Aponeurosis       -  -       -  156 

Arteries     -       -  -       -  158 

Muscles     -       -  -       -  156 

Nerves       -       -  -       -  158 

Order  of  Parts   -  -       -  162 

Skeleton     -       -  -       -  159 

Skin          -       -  -       -  155 

Subcutaneous  Layer  -       -  ib. 

Veins        -       -  -       -  158 

o  o  2 


564 


INDEX. 


Page. 

Spermatic  Artery  -  247 
Spleen  -----  252 
Steno's  Duct        -       -  78.  81 

Sternal  Region   -        -        146 — 154 


Aponeurosis 

147 

Arteries  - 

149 

Lymphatics 

150 

Muscles  - 

148 

Nerves       -       -  - 

150 

Skeleton  - 

ib. 

Skin  - 

147 

Subcutaneous  Tissue  ■• 

ib. 

STERNO. CLAVICULAR  ARTICULATION 

150 

Order  of  Parts  - 

154 

252 

Subcutaneous  Fascia 

517 

Subclavian  Artery  - 

126 

Subclavian  Vein 

130 

Sub-hyoid  Region  - 

104- 

-116 

Aponeurosis 

105 

Arteries     -        -  - 

108 

Lymphatics 

114 

Muscles  - 

107 

Nerves  - 

115 

105 

Subcutaneous  Tissue  - 

ib. 

Veins  - 

113 

Sub-maxillary  Gland 

101 

Sub-  occipital  Nerve 

142 

Sub-scapular  Nerve 

361 

Superior  Sphincter  Ani  Muscle 

515 

Superior  Laryngeal  Nerve 

115 

Supra-clavicular  Region 

123- 

-137 

Arteries     -       -  - 

126 

Cervical  Fascia  - 

124 

Lymphatics 

133 

Muscles     -       -  - 

124 

Nerves 

133 

Order  of  Parts  - 

137 

Skin         -       -  - 

123 

Subcutaneous  Tissue  - 

124 

Supra-hyoid  Region, 

Arteries  and  Veins 

99 

Cellular  Tissue  - 

103 

Fascia  - 

97 

Lymphatic  Glands 

101 

Muscles     -  - 

98 

Nerves  - 

102 

Order  of  Parts  - 

104 

Skeleton    -       -  ~ 

ib. 

T. 

Tendo-Achillis 

472.  491 

Rupture  of 

476 

Temporo-parietal  Region 

-  9 

—13 

Aponeuroses 

10 

Arteries  - 

11 

Cellulo-adipose  Tissue 

9 

Lymphatics 

12 

Muscles 

11 

Nerves  - 

12 

Page. 

Temporo-parietal  Region — continued: 


Relative  Order  of  Parts  -  13 

Skeleton     -       -  -  -  12 

Veins        -       -  -  11 

Testicle          -       -  -  277—280 

Corpus  Highmorianum  -  278 

Epididymis        -  ib. 

Spermatic  Artery,  Veins,  &c.  280 

Spermatic  Cord  -  -  -  279 

Tunica  Albuginea  -  -  278 

Vas  Deferens      -  -  -  279 

Thigh      -  446—456 
Anterior  Region, 

Arteries      -  449 

Lymphatics-  -  -  451 

Muscles       -  447 

Nerves        -  -  -  451 

Operations  -  449 

Skin   -       -  -  -  447 

Subcutaneous  Tissue  ib. 
Posterior  Region, 

Amputations  -  -  455 

Aponeurosis  -  -  462 

Arteries      -  453 

Fractures    -  454 

Muscles      -  -  -  452 

Nerves        -  453 

Skeleton      -  -  -  454 

Skin           -  -  -  451 

Subcutaneous  Tissue     -  ib. 

Veins         -  453 

Thyroid  Arteries    -  -  -  110 

Thyroid  Veins         -  -  -  114 

Thyroid  Gland       -  -  119 

Thyro-hyoid  Membrane  -  117 

Thymus  Gland        -  -  189 

Thoracic  Duct        -  -  -  1 76 

Thoracic  Fascije     -  -  189 

Thoracic  Nerves     -  -  -  361 

Thorax   -       -       -  -  146 

Injuries  of         -  -  -  182 

Paracentesis  of    -  -  189 

Walls  of    -        -  -  -  ib. 

Thoracico-gastric  Region  -  195 
Tibial  Artery, 

Anterior    -       -  -  473.  496 

Posterior    -       -  -  -  477 

Operation  -        -  -  472.  490 

Tibio-tarsal  Region  -  485 — 493 
Internal  Malleolus, 

Arteries      -  -  -  487 

Ligaments  -  486 

Lymphatics  -  -  -  487 

Periosteum  -  -  486 

Skin   -        -  -  -  485 

Tendons      -  486 

Veins         -  -  -  487 
External  Malleolus, 

Lymphatics  -  -  488 . 

Nerves        -  -  -  ib. 

Skin  -       -  -  -  487 

Subcutaneous  Tissue     -  ib. 

Tendons      -  -  -  488 

Veins         -  -  -  ib. 
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Tibio-tarsal  Region — continued  : 

V. 

Instep, 

Abscess 

- 

489 

Vas  Deferens 

-  279 

Aponeurosis 

- 

ib. 

Vena  Innominata 

-  130 

Arteries 

- 

490 

Vena  Cava,  Superior 

180 

Lymphatics 

- 

ib. 

Vena  Cava,  Inferior 

179.  234 

Nerves 

- 

ib. 

Ventrier  - 

-  521 

Skin   -       -  - 

- 

491 

Vertebral  Artery   -  » 

112.  141 

Subcutaneous  Tissue 

- 

ib. 

Vertebral  Column  - 

-  143 

Tendons 

- 

490 

Viscera  - 

-  250 

Veins 

- 

ib. 

General  Remarks  on  - 

-  261 

Posterior  Region, 

Arteries,  Veins,  &c. 

- 

491 

Luxations  - 

- 

492 

Remarks 

ib. 

W. 

Skeleton 

491 

Skin  - 

ib. 

Whartonian  Duct  - 

-  102 

Tendo-Achillis 

ib. 

Wilson's  Muscles 

-  29S 

Toes  - 

510- 

-513 

Wrist  - 

402—411 

Dorsal  Surface  - 

510 

Anterior  Region, 

Plantar 

511 

Annular  Ligament 

-  402 

Operations  on 

ib. 

Aponeurosis 

-  ib. 

Trachea  - 

119.  122 

Arteries 

-  405 

Tracheotomy 

107.  114 

Lymphatics 

-  406 

Transversalis  Colli  Artery 

366 

Muscles 

-  404 

1—4 

Nerves 

-  406 

General  Remarks  - 

3 

Skin  - 

-  403 

Muscles  - 

1 

Subcutaneous  Tissue 

-  ib. 

Nerves  - 

2 

Veins 

-  406 

Skeleton  - 

ib. 

Posterior  Region, 
Aponeurosis 

Skin  - 

1 

-  407 

Subcutaneous  Tissue  - 

ib. 

Arteries 

-  408 

Superficial  Fascia 

ib. 

Luxations  - 

-  410 

Vessels  - 

2 

Lymphatics 

Muscles' 

Skeleton 

-  408 

-  407 

-  408 

u. 

Subcutaneous  Layer 
Veins 

-  407 

-  408 

Ulnar  Artery    -   385.  396.  405.  414 

Ulnar  Nerve,     -  361.379.398.415 

418. 

422.  424 

Umbilical  Region 

198- 

-203 

Z. 

Arteries  - 

201 

Cellular  Tissue  - 

203 

Zygomatic  Region 

75—77 

Hernia      -       -  - 

199 

Arteries  - 

-  76 

Integuments 

198 

Cellulo- adipose  Tissue  - 

-  75 

Lymphatics 

203 

Lymphatics 

76 

Muscles  - 

201 

Maxillary  Sinus 

-  77 

Nerves  - 

203 

Muscles  - 

-  75 

Subcutaneous  Tissue  - 

198 

Nerves  - 

-  76 

Umbilicus 

199 

Skeleton  - 

-  77 

229 

Skin  - 

-  75 

Ureters  - 

237. 

335 

Veins  - 

-  76 

Urethra          -       -  - 

296.  310 

346 
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Period  of  Pregnancy  and  in  the  Lying-in  Room :  with  an  Exposure  of  Popular 
Errors  in  connexion  with  those  subjects.  By  Thomas  Bull,  M.D.  Physician- 
Accoucheur  to  the  Finsbury  Midwifery  Institution,  &c.  Fcap.  8vo.  os.  cloth  lettered. 

4. 

THE  PRINCIPLES  of  MIDWIFERY ;  including  the  DISEASES 
of  WOMEN  and  CHILDREN.  By  John  Burns,  M.D.  F.R.S.  Regius  Professor  of 
Surgery  in  the  University  of  Glasgow,  &c.   9th  edit,  greatly  enlarged,  16s.  boards. 

***  The  emendations  in  this  edition  are  numerous,  and  the  additions  extend  to  nearly 
fifty  pages. 

5. 

THE  LONDON  DISPENSATORY ;  containing-The  Elements  of 
Pharmacy;  the  Botanical  Description,  Natural  History,  Chemical  Analysis,  and 
Medicinal  Properties,  of  the  Substances  of  the  Materia  Medica  ;  the  Pharmaceutical 
Preparations  and  Compositions  of  the  Pharmacopoeias  of  London,  Edinburgh,  and 
Dublin.  The  whole  forming  a  Practical  Synopsis  of  Materia  Medica,  Pharmacy, 
and  Therapeutics.  Illustrated  with  many  useful  Tables,  and  Woodcuts  of  the 
Pharmaceutical  Apparatus.  By  A.  T.  Thomson,  M.D.  F.L.S.  Professor  of  Materia 
Medica  and  Therapeutics  in  University  College,  London,  &c.  &c.  9th  edition, 
corrected  according  to  the  new  Pharmacopoeia.   21s.  cloth  lettered. 
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MR.  ABERNETHY. 


SURGICAL  and  PHYSIOLOGICAL  WORKS  of  J.  ABERNETHY, 
F.R.S.  &c.  4  vols.  8vo.  21.  5s.  6d.  Consisting  of  the  following  Treatises  and  Lectures, 
which  may  also  be  had  separately— 


On  the  Constitutional  Origin  and 
Treatment  of  Local  Diseases,  and 
on  Aneurisms.  8s. 

On  Diseases  resembling  Syphilis,  and 
on  Diseases  of  the  Urethra.  6s. 


On  Injuries  of  the  Head,  and  Miscel- 
laneous Subjects.  7s. 
On  Lumbar  Abscesses  and  Tumors.  6s. 
Lectures  on  Surgery.  8s. 
Physiological  Lectures.   10s.  6d. 


DR.  AINSLIE. 

MATERIA  INDICA;  or  some  Account  of  those  Articles  which  are 
employed  by  the  Hindoos,  and  other  Eastern  Nations,  in  their  Medicine,  Arts,  &c 
By  Whitelaw  Ainslie,  M.D.  M.R.A.S.   In  2  vols.  8vo.  21. 


DR.  ARNOTT. 

ELEMENTS  of  PHYSICS  ;  or  Natural  Philosophy,  General  and 
Medical,  written  in  plain  or  non-technical  language.  By  Neil  Arnott,  M.D. 
Physician  Extraordinary  to  Her  Majesty.  8vo.  many  Wood  Engravings,  5th  edit. 
Vol.  I.  21s. ;  and  Vol.  II.  Part  1. 10s.  6d. 

The  concluding  Part  of  Vol.  II.  of  the  work  is  in  progress. 


DR.  ABERCROMBIE. 

PATHOLOGICAL  and  PRACTICAL  RESEARCHES  on  DISEASES 
of  the  BRAIN  and  SPINAL  CORD.  By  John  Abercrombie,  M.D.  Oxon.  and 
Edin.  V.P.R.S.E.  &c.  &c.   12mo.  3d  edit,  greatly  enlarged,  5s.  6d. 


DR.  ADDISON  &  MR.  MORGAN. 

AN  ESSAY  on  the  OPERATION  of  POISONOUS  AGENTS  upon 
the  LIVING  BODY.  By  John  Morgan,  F.L.S.  Surgeon  to  Guy's  Hospital;  and 
T.  Addison,  M.D.  Lecturer  on  the  Practice  of  Physic  at  Guy's  Hospital.   8vo.  5s. 


DR.  ALDIS. 

INTRODUCTION  to  HOSPITAL  PRACTICE,  in  various  Complaints; 
being  a  Clinical  Report  of  Fever,  Gout,  Rheumatism,  Cholera,  &c.  &c. :  with  Remarks 
on  their  Pathology  and  Treatment.  With  an  Appendix,  on  Cerebral  Congestion, 
Apoplexy,  Palsy,  and  Epilepsy.  By  C.  J.  B.  Alois,  M.A.  M.B.  &  L.M.  1  vol.  8vo.  5s.  6d. 


MR.  BACOT. 

TREATISE  on  SYPHILIS,  in  which  the  History,  Symptoms,  and 
Method  of  Treating  every  Form  of  that  Disease,  are  fully  considered.  By 
John  Bacot,  Surgeon  to  the  St.  George's  and  St.  James's  Dispensary,  &c.   8vo.  9s. 


DR.  BAILLIE. 

MORBID  ANATOMY  of  some  of  the  most  important  Parts  of  the 
HUMAN  BODY.  By  Matthew  Baillie,  M.D.  With  Observations  on  Diseased 
Structures,  by  James  Wardrop.   12mo.  7s. 
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DR.  BATE  MAN. 

PRACTICAL  SYNOPSIS  of  CUTANEOUS  DISEASES,  according 

to  the  arrangement  of  Dr.  Willan  ;  exhibiting-  a  concise  View  of  the  Diagnostic 
Symptoms,  and  the  Method  of  Treatment.  By  T:  Bateman,  M.D.  Seventh  Edition, 
edited  by  A.  Todd  Thomson,  M.D.  F.L. S.  Professor  of  Materia  Medica  in  the 
University  College,  London.  8vo.  15s. 

ATLAS  of  DELINEATIONS  of  CUTANEOUS  ERUPTIONS  ;  illustrative  of  the  Descrip- 
tions in  the  above  Synopsis.  By  A.  Todd  Thomson,  M.D.  &c.  Royal  8vo.  with 
128  graphic  illustrations,  carefully  coloured  on  29  coloured  Plates,  31.  3s. 

The  object  of  this  Atlas  is  to  place  in  the  hands  of  the  Student  a  substitute  for  the 
valuable  but  expensive  Delineations  of  Dr.  Bateman.  The  editor  has  endeavoured  to 
render  these  Plates  eminently  useful  to  the  Student,  by  marking  the  commencement, 
progress,  and  termination  of  each  Eruption,  as  far  as  can  be  accomplished  in  a  single 
representation. 

DELINEATIONS  of  the  CUTANEOUS  DISEASES  comprised  in  the  CLASSIFICATION 
of  the  late  DR.  WILLAN.  By  T.  Bateman,  M.D.  &c.  4to.  with  72  coloured  Plates, 
121.  12s. 


SIR  GEORGE  BALLINGALL. 

OUTLINES  of  the  COURSE  of  LECTURES  on  MILITARY 
SURGERY,  delivered  in  the  University  of  Edinburgh.  By  Sir  Geo.  Ballingall, 
M.D.  F.R.S.E.  &c.  &c.  8vo.  18s. 


DR.  T.  R.  BECK  &  DR.  J.  B.  BECK. 

ELEMENTS  of  MEDICAL  JURISPRUDENCE.    By  T.  R.  Beck, 

M.D.  Professor  of  the  Institutes  of  Medicine,  and  Lecturer  on  Medical  Jurisprudence, 
in  the  College  of  Physicians  and  Surgeons  of  the  Western  District  of  the  State  of 
New  York,  &c. ;  and  J.  B.  Beck,  M.D.  Professor  of  Materia  Medica  and  Medical 
Jurisprudence  in  the  College  of  Physicians  and  Surgeons,  New  York,  one  of  the 
Physicians  to  the  New  York  Hospital,  &c.  &c.  8vo.  5th  edit,  brought  down  to  the 
present  time,  including  the  Notes  of  Dr.  Dunlop  and  Dr.  Darwall.  21s. 

"  Beck's  Medical  Jurisprudence,  in  its  present  enlarged  form,  has  been  rendered  quite 
an  Encyclopaedia  on  the  subject :  it  is  an  admirable  book  of  reference,  and  ought  to  be  in 
the  hands  of  every  member  of  the  profession."— Med.  Gaz. 


SIR  CHARLES  BELL, 

K.G.H.  F.R.S.L.  &  E.  PROFESSOR  OF  SURGERY  IN  THE  UNIVERSITY  OF  EDINBURGH,  &C. 

ANATOMY  and   PHYSIOLOGY  of  the  HUMAN   BODY.  By 
John  and  Charles  Bell,   7th  Edition,  systematized  by  Sir  C.  Bell.   3  vols.  8vo. 
numerous  Engravings,  21.  12s.  6d. 
ENGRAVINGS  of  the  ARTERIES,  illustrative  of  the  above  Work.    By  Sir  C.  Bell. 
Imperial  8vo.  15s. ;  coloured,  21s. 
By  the  .tame  Author, 

ILLUSTRATIONS  of  the  GREAT  OPERATIONS  of  SURGERY:  Trepan- Hernia- 
Amputation— Aneurism— Lithotomy.  4to.  with  20  Plates,  31. 15s.  plain ;  51. 5s.  col'd. 
The  Parts  separately,  15s.  plain  ;  21s.  coloured. 

NERVOUS  SYSTEM  of  the  HUMAN  BODY.   3d  edit.  8vo.  with  15  Engravings,  24s. 

DISEASES  of  the  URETHRA,  PROSTATE,  RECTUM,  &c.   8vo.  13s.  6d. 

ENGRAVINGS  from  SPECIMENS  of  MORBID  PARTS  in  the  Author's  Collection ; 
selected  from  the  divisions,  Urethra— Vesica—  Ren—  Morbosa  -  La;sa,  &c.   Folio,  36s. 

INSTITUTES  of  SURGERY  ;  for  the  Use  of  Students.    Vol.  I.  Post  Svo.  7s.  6d. 
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DR.  BENNETT. 

THE  NATURE  and  TREATMENT  of  DISEASES  of  the  EAR. 
By  Dr.  William  Kramer.  Translated  from  the  German,  with  the  latest  improve- 
ments of  the  Author  since  the  last  German  edition,  by  J.  R.  Bennett,  &c.  &c. 
1  vol.  8vo.  with  Plates,  10s.  6d.  boards. 


DR.  BLACKALL. 

OBSERVATIONS  on  the  NATURE  and  CURE  of  DROPSIES. 
By  John  Blackall,  M.D.   8vo.  4th  edit.  10s.  6d. 


DR.  BRIGHT. 

REPORTS  of  MEDICAL  CASES  :  selected  with  a  view  of  illustrating- 

the  Symptoms  and  Cure  of  Diseases  by  a  reference  to  Morbid  Anatomy.  By 
Richard  Bright,  M.D.  F.R.S.  Physician  Extraordinary  to  Her  Majesty,  and  one 
of  the  Physicians  to  Guy's  Hospital.  4to. 
Vol.  I.  embraces  Dropsy,  Inflammation  of  the  Lungs,  Phthisis,  and  Fever ;  with  16  col'd 
Plates  41.  4s. 

Vol.'ll.  contains  Diseases  of  the  Brain  and  Nervous  System ;  with  38  Plates,  91.  9s.  col'd. 


DRS.  BRIGHT  &  ADDISON. 

ELEMENTS  of  the  PRACTICE  of  PHYSIC .    By  Richard  Bright, 
M.D.  F.R.S.  Physician  Extraordinary  to  her  Majesty  ;  and  Thomas  Addison,  M.D. 
Lecturers  on  the  Practice  of  Physic  at  Guy's  Hospital.  8vo. 
Fasciculus  I.  containing'  Fever,  price  4s. 

Fasciculus  II.  price  5s.  containing-  Inflammation,  Inflammatory  Fever,  Catarrh, 
Influenza,  Bronchitis,  Laryngitis,  Croup,  Hooping-  Cough,  Dilatation  of  Bronchi,  Pulmo- 
nary Emphysema,  Pneumo-thorax,  Pleuritis,  Empyema,  Phthisis,  Pericarditis,  Organic 
Diseases  of  the  Heart,  Dilatation  of  the  Aorta. 


SIR  BENJAMIN  C.  BRODIE. 

LECTURES  illustrative  of  certain  Local  NERVOUS  AFFECTIONS. 

By  Sir  Benjamin  C.  Brodie,  Bart.  F.R.S.  Serjeant  Surgeon  to  Her  Majesty,  and 
Surgeon  to  St.  George's  Hospital.   8vo.  price  4s. 

By  the  same  A  uthor, 
LECTURES  on  DISEASES  of  the  URINARY  ORGANS.   2d  edit.  8s.  bds. 
PATHOLOGICAL  and  SURGICAL  OBSERVATIONS  on  DISEASES  of  the 
JOINTS.   3d  edit.  10s.  6d. 


DR.  BURNE. 

PRACTICAL  TREATISE  on  the  TYPHUS  or  ADYNAMIC  FEVER. 
By  J.  Burne,  M.D.  &c.   8vo.  7s.  6d. 


PROFESSOR  BURNS. 

PRINCIPLES  of  MIDWIFERY;  including-  the  Diseases  of  Women 
and  Children.  By  John  Burns,  M.D.  Regius  Professor  of  Surgery,  Glasgow. 
8vo.  9th  edit,  greatly  enlarged,  16s.  bds. 

V  The  emendations  in  this  edition  are  numerous,  and  the  additions  extend  to 
nearly  fifty  pages. 

By  the  same  Author, 

PRINCIPLES  of  SURGERY,  Vol.  I.  containing  Inflammation,  Tumors,  Aneurisms,  &c. 
8vo.  14s. 
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MR.  CARMICHAEL. 

ESSAY  on  VENEREAL  DISEASES,  and  the  Uses  of  MERCURY 
in  their  Treatment.  With  Drawings  of  the  Forms  of  Venereal  Eruptions.  By 
Richard  Carmichael,  M.R.I.A.   2d  edition,  8vo.  16s. 


DR.  CARSWELL. 

ILLUSTRATIONS  of  the  ELEMENTARY  FORMS  of  DISEASE. 

Imperial  4to.  with  col'd  Figures  of  the  natural  size,  and  descriptive  Letterpress.  By 
R.  Carswell,  M.D.  Prof,  of  Pathological  Anatomy  in  the  London  University  Coll. 
Complete  in  12  Parts. 

Fas.  I.     Tubercle;  Fas.  IV.  Melanoma;  Fas.  VIII.  Pus; 

II.  I  V.   Softening;  IX.  Hypertrophy; 
&  [-Carcinoma;          VI.  Hemorrhage  ;  X.  Atrophy; 

III.  i  VII.  Mortification  ;  XL  Analogous  Tissues. 

XII.  Inflammation. 

15s.  each. 


MR.  CHITTY. 

PRACTICAL  TREATISE  on  MEDICAL  JURISPRUDENCE; 

with  all  the  Laws  relating  to  Medical  Practitioners,  and  Explanatory  Notes.  By 
J.  Chitty,  Esq.  Barrister  at  Law.   Royal  8vo.  Part  I.  21s. 


DR.  CHRISTISON. 

TREATISE  on  POISONS,  in  relation  to  Medical  Jurisprudence, 
Physiology,  and  the  Practice  of  Physic.  By  R.  Christison,  M.D.  8vo.  3d  edition, 
enlarged,  corrected,  and  improved,  18s.  bds. 


DR.  FLEETWOOD  CHURCHILL. 

OUTLINES  of  the  PRINCIPAL  DISEASES  of  FEMALES.  By 
Fleetwood  Churchill,  M.D.   1  vol.  8vo.  10s.  6d.  bds. 


MR.  CLARK. 

A  PRACTICAL  and  FAMILIAR  TREATISE  on  the  TEETH  and 
DENTISM.  By  J.  Paterson  Clark,  M.A.  Dentist.   Price  10s. 


MR.  LE  GROS  CLARK. 

THE  PRACTICAL  ANATOMY  &  ELEMENTARY  PHYSIOLOGY 

of  the  NERVOUS  SYSTEM ;  designed  for  the  use  of  Students  in  the  Dissecting 
Room.  By  F.  Le  Gros  Clark,  Demonstrator  of  Anatomy  in  St.  Thomas's  Hospital. 
9s.  bds. 


SIR  C.  M.  CLARKE. 

OBSERVATIONS  on  the  DISORDERS  of  FEMALES.  Illustrated 
by  Plates.  By  Sir  Charles  Mansfield  Clarke,  Bart.  M.D.  F.R.S.  Physician  in 
Ordinary  to  the  Queen  Dowager.  3d  edition,  2  vols,  royal  8vo.  11. 16s. 


DR.  COLLINS. 

A  PRACTICAL  TREATISE  ~on  MIDWIFERY;  containing-  the 
Result  of  Sixteen  Thousand  Six  Hundred  and  Fifty-Four  Births,  occurring 
in  the  Dublin  Lying-in  Hospital,  during  a  period  of  Seven  Years,  commencing 
November  1826.  By  Robert  Collins,  M.D.  late  Master  of  the  Institution.  8vo. 
price  12s.  6d. 
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DR.  CONQUEST. 

OUTLINES  of  MIDWIFERY,  developing  its  Principles  and  Practice. 
Intended  as  a  Text  Book  for  Students.  By  J.  T.  Conquest,  M.D.  F.L.S.  6th  edit, 
carefully  revised,  and  illustrated  with  Engravings,  12mo.  7s.  6d. 


SIR  ASTLEY  COOPER. 

ANATOMY  and  SURGICAL  TREATMENT  of  ABDOMINAL 
HERNIA.  In  Two  Parts.  By  Sir  Astley  Cooper,  Bart.  F.R.S.  &c.  Edited  by 
C.  Aston  Key,  Senior  Surgeon  to  Guy's  Hospital.  2d  edition,  in  folio,  with 
additional  plates,  51.  5s. 

By  the  same  Author, 

OBSERVATIONS  on  the  DISEASES  of  the  TESTIS.   4to.  with  Plates,  price  31.  3s.  col'd ; 
or  11.  lis.  6d.  plain. 

ANATOMY  of  the  THYMUS  GLAND.   4to.  with  Five  Plates,  14s. 


MR.  SAMUEL  COOPER. 

FIRST  LINES  of  the  PRACTICE  of  SURGERY  ;  explaining  and 
illustrating  the  Doctrines  relative  to  the  Principles,  Practice,  and  Operations  of 
Surgery,  as  taught  by  S.  Cooper,  Surgeon  to  the  University  College  Hospital, 
Professor  of  Surgery  and  Clinical  Surgery  in  the  University  College,  London,  &c. 

By  the  same  Author, 

DICTIONARY  of  PRACTICAL  SURGERY.   1  thick  vol.  8vo.  28s. 

ILLUSTRATIONS  of  Ditto,  in  above  400  Plates,  with  Anatomical  Descriptions.  By 
W.  P.  Cocks,  Surgeon.  2  vols.  8vo.  Vol.  I.  21.  2s. ;  Vol.  II.  31.  7s.  6d. 


DR.  COPLAND. 

A  DICTIONARY  of  PRACTICAL  MEDICINE.    By  J.  Copland. 
M.D.  F.R.S.  &c.   8vo.   Parts  1,  2,  3,  and  4,  price  9s.  each. 

By  the  same  Author, 
PESTILENTIAL  CHOLERA :  its  Nature,  Prevention,  and  Cure.   12mo.  5s. 


DR.  CRAIGIE. 

ELEMENTS  of  the  PRACTICE  of  PHYSIC,  presenting  a  view  of 
the  Present  State  of  Special  Pathology  and  Therapeutics.  By  David  Craigie,  M.D. 
F.R.S.E.  &c.   Vol.  I.  8vo.  18s. 


DR.  CUIiLEN. 

FIRST  LINES  of  the  PRACTICE  of  PHYSIC.  By  W.  Cullen, 
M.D.  With  an  Appendix,  commenced  by  the  Author,  and  continued  and  completed 
by  J.  C.  Gregory,  M.D.  F.R.S.E.  &c.   2  vols.  8vo.  24s. 
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DR.  CUMMIN. 

THE  PROOFS  of  INFANTICIDE  CONSIDERED;  being-  a 
Popular  Summary  of  the  present  state  of  Medico-Legal  Knowledge  on  the  Subject  of 
Child-Murder.  By  William  Cummin,  M.I},  late  Lecturer  on  Forensic  Medicine 
at  the  Aldersgate  School  of  Medicine,  &c.   Fcap.  8vo.  3s.  6d. 


MR.  CURTIS. 

A  TREATISE  on  the  DISEASES  of  the  EAR.  By  J.  H.  Curtis,  Esq. 

Aurist  and  Oculist.   6th.  Edit,  plates,  price  7s.  6d.  bds. 
By  the  same  Author, 
TREATISE  on  the  DISEASES  of  the  EYE.  2d  Edit,  plates,  price  7s.  6d.  bds. 
ESSAY  on  the  DEAF  and  DUMB.   Plates,  price  10s.  6d.  bds. 

MAP  of  the  PRINCIPAL  NERVES  and  BLOOD-VESSELS  of  the  HEAD. 
Price  5s.  coloured. 

MAP  of  the  ANATOMY  of  the  EAR.   Price  5s.  coloured. 

CHART  of  the  DISEASES  of  the  EAR.   Price  2s.  6d. ;  small,  Is. 

MAP  of  the  ANATOMY  of  the  EYE.   Price  5s.  coloured. 

CHART  of  the  DISEASES  of  the  EYE.   Price  2s.  6d. 


DR.  CUTLER. 

POPULAR  SURGERY:  being-  plain  Directions  offered  to  the 
Public  at  large,  for  affording  Relief  in  all  Cases  of  Accident  and  dangerous  Disease, 
Poisoning,  &c,  in  the  absence  of  a  regular  Practitioner.  From  the  French  of 
M.  Mayor.   With  Notes  and  Additions,  by  Thomas  Cutler,  M.D.  4s.  bds. 


DR.  THOMAS  DAVIESS. 

LECTURES   on   the  DISEASES   of  the  LUNGS  and  HEART, 
delivered  at  the  London  Hospital,  by  Thomas  Davies,  M.R.C.P.  &c.  &c.  8vo.  12s. 


DR.  DAWSON. 

INTRODUCTION  to  the  STUDY  and  PRACTICE  of  MEDICINE. 

By  John  Dowson,  M.D.   12mo.  4s.  6cL 


MR.  H.  EARLE. 

TWO  LECTURES  on  the  PRIMARY  and  SECONDARY 
TREATMENT  of  BURNS.  By  Henry  Earle,  F.R.S.  Surgeon  Extraordinary  to 
Her  Majesty,  &c   With  Two  Plates,  2s.  6d. 


MR.  J.  W.  EARLE. 


NEW  EXPOSITION  of  the  FUNCTIONS  of  the  NERVES.  By 
James  William  Earle.   8vo.  Part  I.  7s.  6d. 
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MR.  ELKINGTON. 

A  PRACTICAL  DEMONSTRATION  of  the  HUMAN  SKELETON. 
By  George  Elkington,  M.R.C.S.   Fcap.  8vo.  7s. 


DR.  ELLIOTSON. 

HUMAN  PHYSIOLOGY.  By  John  Elliotson,  M.D.  Cantab.  F.R.S. 
With  which  is  incorporated  much  of  the  elementary  part  of  the  Institutiones 
Physiologic^;  of  J.  F.  Blumenbach,  Professor  in  the  University  of  Gottingen. 
5th  edit,  with  numerous  woodcuts.   Part  I.  price  10s.  6d. 

Part  II.  Animal  Functions,  14s.  Part  III.  (the  last)  nearly  ready. 


DR.  FARRE. 

TREATISE  on  some  PRACTICAL  POINTS  relating  to  the 
DISEASES  of  the  EYE.  By  the  late  J.  C.  Saunders.  Edited  by  J.  R.  Farre,  M.D. 
3d  edit.  14s.  plain,  and  25s.  coloured. 

JOURNAL  of  MORBID  ANATOMY,  &c.   Edited  by  J.  R.  Farre,  M.D.   8vo.  with 
Plates.  Part  I.  6s. 
By  the  same  Author, 

APOLOGY  for  BRITISH  ANATOMY.   4to.  with  2  beautiful  Lithographic  Illustrations, 
9s.  plain;  12s.  coloured. 


MR.  D.  FOX. 

THE    SIGNS,  DISORDERS,  and  MANAGEMENT  of 

PREGNANCY ;  the  Treatment  to  be  adopted  during  and  after  Confinement ;  and  the 
Management  and  Disorders  of  Children.  Written  expressly  for  the  Use  of  Females. 
By  Douglas  Fox,  M.R.C.S.  and  one  of  the  Surgeons  to  the  Derbyshire  General 
Infirmary.   8vo.  6s. 


DR.  MASON  GOOD. 

THE  STUDY  of  MEDICINE.  By  John  Mason  Good,  M.D.  F.R.S. 
4th  edit,  improved  from  the  Author's  MSS.  and  by  reference  to  the  latest  advances 
in  Physiology,  Pathology,  and  Practice.  By  Samuel  Cooper,  Professor  of  Surgery 
in  the  London  University  College.   4  thick  vols.  8vo.  31.  3s. 


DR.  GOOCH. 

PRACTICAL  COMPENDIUM  of  MIDWIFERY.  By  the  late 
Robert  Gooch,  M.D.  Prepared  for  publication  by  George  Skinner,  M.R.S.L. 
12mo.  7s. 


DR.  HAMILTON. 

PRACTICAL  OBSERVATIONS  on  Various  Subjects  relating  to 
MIDWIFERY.  By  James  Hamilton,  M.D.  F.R.S  E.  Prof,  of  Medicine,  &c.  in 
the  University  of  Edinburgh.   8vo.  Parts  I.  and  II.  7s.  6d.  each. 
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SIR  S.  It.  HAM  MICK. 


PRACTICAL  REMARKS  on  AMPUTATIONS,  FRACTURES, 
and  STRICTURES  of  the  URETHRA.  By  Sir  Stephen  Love  Hammick,  Surgeon 
Extraordinary  to  his  late  Majesty,  &c.  8vo.  9s. 


DR.  HARRISON. 


THE   DUBLIN    DISSECTOR;  or,   Manual  of  Anatomy. 

Comprising  a  Description  of  the  Bones,  Muscles,  Nerves,  and  Viscera ;  also  the 
relative  Anatomy  of  the  different  Regions  of  the  Human  Body ;  together  with  the 
Elements  of  Pathology.  By  Robert  Harrison,  A.M.  M.B.  T.C.D.  &c,  4th  edit, 
considerably  enlarged  and  improved.   12mo.  9s.  bds. 


DR.  HOOPER. 


MEDICAL  DICTIONARY;  containing- an  Explanation  of  the  Terms 
in  Anatomy,  Botany,  Chemistry,  Materia  Medica,  Midwifery,  Mineralogy,  Pharmacy, 
Physiology,  Practice  of  Physic,  Surgery,  &c.  By  Robert  Hooper,  M.D.  F.L.S. 
Physician  to  St.  Marylebone  Infirmary,  &c.   1  large  vol.  6th  edit.  28s. 

By  the  same  Author, 

MORBID  ANATOMY  of  the  HUMAN  BRAIN ;  illustrated  by  coloured  Engravings. 
Imp.  4to.  21.  12s.  6d. 

MORBID  ANATOMY  of  the  HUMAN  UTERUS  and  its  APPENDAGES.   Imp.  4to. 
with  21  col'd  Plates,  31.  3s. 


MR.  INGLEBY. 


FACTS  and  CASES  in  OBSTETRIC  MEDICINE;  with  Observations 
on  some  of  the  most  important  Diseases  incidental  to  Females.  By  John  Ingleby, 
M.R.C.S.  Lecturer  on  Midwifery,  Birmingham.   8vo.  9s. 

By  the  same  Author, 

PRACTICAL    TREATISE    on   UTERINE   HAEMORRHAGE,   in  connexion  with 
PARTURITION.  8vo. 


DR.  JEWEL. 


LONDON  PRACTICE   of  MIDWIFERY:    including-  the  most 

important  Diseases  of  Women  and  Children.  Chiefly  designed  for  the  Use  of  Students 
and  early  Practitioners.  With  Alterations  and  Additions,  by  G.  Jewel,  M.D. 
Senior  Physician-Accoucheur  to  the  St.  George's  and  James's  Dispensary ;  Lecturer 
on  Midwifery,  &c.  12mo.  6th  edit.  6s.  6d. 
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DR.  KAY". 

THE  PHYSIOLOGY,  PATHOLOGY,  and  TREATMENT  of 
ASPHYXIA  ;  including  Suspended  Animation  in  New-born  Children,  and  from 
Hanging-,  Drowning,  Wounds  of  the  Chest,  &c.  By  J.  P.  Kay,  M.D.  formerly 
President  of  the  Royal  Medical  Society,  Edinburgh.   8vo.  10s.  6d. 


MR.  C.  ASTON  KEY. 

MEMOIR  on   the  ADVANTAGES  and   PRACTICABILITY  of 

DIVIDING  the  STRICTURE  in  STRANGULATED  HERNIA  on  the  outside  of  the 
SAC.  By  C.  Aston  Key,  Surgeon  to  Guy's  Hospital,  Lecturer  on  Surgery,  &c. 
With  Cases,  and  3  col'd  Drawings.   7s.  6d. 


MR.  KNOX. 

THE  ANATOMIST'S  INSTRUCTOR  and  MUSEUM 
COMPANION:  being  Practical  Directions  for  the  Formation  and  subsequent 
Management  of  Anatomical  Museums.   By  Frederick  John  Knox.   4s.  6d. 


DR.  LATHAM. 

LECTURES  on  SUBJECTS  connected  with  CLINICAL 
MEDICINE;  delivered  at  St.  Bartholomew's  Hospital.  By  Dr.  Latham,  Physician 
Extraordinary  to  Her  Majesty.   1  vol.  12mo.  6s.  6d. 


MR.  LEE. 

AN  ACCOUNT  of   the  MOST   FREQUENTED  WATERING 

PLACES  on  the  CONTINENT,  and  of  the  Medicinal  Application  of  their  Mineral 
Springs :  with  Tables  of  Analysis,  and  an  Appendix,  on  the  principal  Mineral  Waters 
of  England.  By  Edwin  Lee,  M.R.C.S.  Author  of  Observations  on  the  Continental 
Medical  Institutions.   1  vol.  post  8vo.  7s.  6d. 


MR.  LISTON. 

ELEMENTS  of  SURGERY.    By  Robert  Liston,  Surgeon  to  the 
North  London  Hospital.   1  thick  vol.  8vo.  21s. 


MR.  LUCAS. 

A  CONCISE  ANATOMICAL  DESCRIPTION  of  the  ARTERIES 

of  the  HUMAN  BODY :  together  with  full  directions  for  cutting  down  upon  and 
securing  the  several  arterial  trunks.  For  the  Use  of  Students  in  Anatomy.  By 
P.  Bennett  Lucas,  Member  of  the  Royal  College  of  Surgeons,  London.   4s.  6d.  bds.' 


DR.  MACAULAY. 

DICTIONARY  of  MEDICINE,  designed  for  Popular  Use. 

By  Alexander  Macaulay,  M.D.  8vo.  New  Edition,  Hs. 
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DR.  MACBRAIRE. 

A  SYSTEM  of  MEDICAL  NOSOLOGY.    By    J.  Macbraire, 

M.D.L.E.  &c.  &c.  5s. 


DR.  MACKENZIE. 

A  PRACTICAL  TREATISE  on  DISEASES  of  the  EYE.  By 
William  Mackenzie,  M.D.  Lecturer  on  the  Eye  in  the  University  of  Glasgow. 
2d  edition,  in  a  thick  volume,  8vo.  with  copperplates,  and  above  100  woodcuts,  25s. 

By  the  same  Author, 

DESCRIPTION  of  the  HUMAN  MUSCLES ;  with  a  Table  of  their  combined  Actions, 
&c.  3s. 


DR.  MACKINTOSH. 

ELEMENTS  of  PATHOLOGY  and  PRACTICE  of  PHYSIC.  By 
J.  Mackintosh,  M.D.  Acting  Surgeon  to  the  Ordnance  in  North  Britain,  &c. 
2  vols.  8vo.  3d  edit.  31s.  6d. 


MR.  MACLEAN. 

ILLUSTRATIONS  of  TEETHING ;  or  a  Treatise  on  the  Progress 
and  Shedding  of  the  Human  Teeth,  to  the  completion  of  the  permanent  set.  By 
R.  Maclean,  Dentist.   Royal  8vo.  with  plates,  10s.  plain ;  and  12s.  col'd. 


M.  MAGENDIE 

ELEMENTARY  COMPENDIUM  of  PHYSIOLOGY,  for  the  use 

of  Students.  By  F.  Magendie,  M.D.  &c.  From  the  French,  with  Notes,  Tables, 
&c.  by  E.  Milligan,  M.D.  &c.   4th  edition,  greatly  enlarged,  8vo.  21s. 


PROFESSOR  MAUN  SELL. 
THE  DUBLIN  PRACTICE  of  MIDWIFERY.    By  H.  Maunsell, 

M.D.  Professor  of  Midwifery  in  the  Royal  College  of  Surgeons  in  Ireland.   12mo.  5s. 


PROFESSOR  MAUNSELL  &  DR.  EVANSON. 

PRACTICAL  TREATISE  on  the  MANAGEMENT  and  DISEASES 

of  CHILDREN.  By  Henry  Maunsell,  M.D.  &c.  and  R.  T.  Evanson,  M.D. 
Professor  of  Medicine  in  the  Royal  College  of  Surgeons  in  Ireland.  2d  edition,  much 
enlarged. — Shortly. 


DR.  M'CORMAC. 

AN  EXPOSITION  of  the  NATURE,  TREATMENT,  and 

PREVENTION  of  CONTINUED  FEVER.  By  H.  M'Cormac,  M.D.  M.R.C.S.E. 
8vo.  6s. 
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VALUABLE  MEDICAL  AND  SURGICAL  WORKS 


MEDICAL  VOCABULARY. 

A  MEDICAL  VOCABULARY;  or,  Explanation  of  all  Names, 
Synonymes,  Terms,  and  Phrases,  used  in  Medicine,  Surgery,  and  the  relative 
branches  of  Medical  Science;  giving  the  direct  Derivation,  and  Directions  for 
the  proper  Pronunciation  of  each.  Intended  chiefly  as  a  book  of  reference  for  the 
Student,  but  also  adapted  for  general  use. 

By  a  Medical  Practitioner.   18mo.  4s.  6d. 


MEDICAL  AND  CHIRURGICAL  SOCIETY  OP  LONDON. 

TRANSACTIONS  of  the  MEDICAL  &  CHIRURGICAL  SOCIETY 

of  LONDON  ;  comprising  a  mass  of  valuable  and  important  Papers  on  Medicine  and 
Surgery.   Vol.  XX.   8vo.  with  Engravings,  price  15s.  bds. 


MR.  MIDDLEMORE. 

A  TREATISE  on  the  DISEASES  of  EYE  and  its  APPENDAGES. 
By  R.  Middlemore,  M.R.C.S.  Surgeon  to  the  Birmingham  Eye  Infirmary,  &c. 
2  thick  vols.  8vo.  35s.   

DR.  MURRAY. 

DISSERTATION  on  the  INFLUENCE  of  HEAT  and  HUMIDITY; 
with  Practical  Observations  on  the  Inhalation  of  Iodine  and  various  Vapours,  in 
Consumption,  Catarrh,  Croup,  Asthma,  and  other  Diseases. 

By  James  Murray,  M.  D.  &c.  10s.  6d.  cloth. 


DR.  OKE. 

PRACTICAL  OBSERVATIONS  on  the  IMMEDIATE 
TREATMENT  of  the  PRINCIPAL  EMERGENCIES  that  occur  in  SURGERY  and 
MIDWIFERY,  systematically  arranged. 

By  W.  S.  Oke,  M.D.   Part  I.  8vo.  8s.  ;-Part  II.  6s. 


DR.  PALMER. 

A  DICTIONARY  of  TERMS   employed  by  the  FRENCH,  in 

Anatomy,  Physiology,  Pathology,  Practical  Medicine,  Surgery,  Midwifery,  Pharmacy, 
Medical  Zoology,  Botany,  and  Chemistry ;  with  their  Derivations  from  the  Greek 
and  Latin ;  &c.  &c.   By  Shirley  Palmer,  M.D.  formerly  of  Tamworth. 
Parts  I.  and  II.  6s.  each.— To  be  completed  in  Three  Parts. 


MR.  LANGSTON  PARKER. 

THE  STOMACH  in  its  MORBID  STATES;  being  a  Practical 
Enquiry  into  the  Nature  and  Treatment  of  Diseases  of  that  Organ.  By  Langston 
Parker,  Surgeon.   8vo.  10s.  6d.  boards. 


MR.  PARKES. 

THE  CHEMICAL  CATECHISM.    By  the  late  Samuel  Parkes, 
F.L.G.  and  W.S.  &c.  Author  of  "  Chemical  Essays,"  "  Rudiments  of  Chemistry," 
&c.   Adapted  to  the  present  state  of  Chemical  Science. 
By  E.  W.  Brayley,  Jun.  A.L.S.  of  the  London  Institution.   13th  edition,  8vo.  15s. 
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MR.  PERCIVALL. 

ANATOMY  of  the  HORSE,  embracing-  the  Structure  of  the  Foot. 
By  William  Percivall,  M.R.C.S.  Veterinary  Surgeon  in  the  1st  Life-Guards. 
8vo.  20s. 

By  the  same  Author, 

HIPPOPATHOLOGY :  a  Systematic  Treatise  on  the  Disorders  and  Lameness  of  the 
Horse.   With  woodcuts,  8vo.  Vol.  1. 10s.  6d. 


DR.  WILSON  PHILIP. 

TREATISE  on  the  MEANS  of  PRESERVING  HEALTH,  and 

particularly  the  prevention  of  Organic  Diseases. 

By  A.  P.  Wilson  Philip,  M.D.  F.R.S.L.  &  E.  8vo.  12s. 


MR.  REE 3. 

A  TREATISE  on  the  ANALYSIS  of  BLOOD  and  URINE,  in  Health 

and  Disease  :  with  Directions  for  the  Analysis  of  Urinary  Calculi.  By  G.  O.  Rees. 
Intended  as  an  Introduction  to  Animal  Analysis,  for  the  use  of  the  Medical 
Profession.   1  vol.  8vo.  5s.  6d. 

By  the  same  Author,  translated  from  the  French, 

THE  ANALYSIS  of  INORGANIC  BODIES.   By  J.  J.  Berzelius.   12mo.  5s. 


M.  RICHERAND. 

ELEMENTS  of  PHYSIOLOGY.    By  A.  Richerand.    Fifth  Edition. 

Translated  from  the  French,  and  supplied  with  Notes  and  a  copious  Appendix,  by 
James  Copland,  M.D.  8vo.  2d.  edit.  18s. 


MR.  RYLAND. 

A  TREATISE  on  the  DISEASE  and  INJURIES  of  the  LARYNX 

and  TRACHEA.  By  Frederick  Ryland,  Surgeon  to  the  Town  Infirmary,  Bir- 
mingham.  8vo.  with  Plates,  plain  and  coloured,  price  18s.  boards. 


MR.  SANDWITH. 

INTRODUCTION  to  ANATOMY  and  PHYSIOLOGY:  for  General 
Readers,  Young  Persons,  and  Junior  Medical  Students. 

By  T.  Sandwith,  Surgeon.   Plates.   7s.  6d. 


MR.  SCOTT. 

SURGICAL  OBSERVATIONS  on  the  TREATMENT  of  CHRONIC 

INFLAMMATION  in  various  Structures;  particularly  as  exemplified  in  the  Diseases 
of  the  Joints.   By  John  Scott,  Surgeon  to  the  London  Hospital,  &c.  8vo.  7s.  6d. 

By  the  same  Author, 

CASES  of  TIC  DOULOUREUX,  and  other  FORMS  of  NEURALGIA.   8vo.  2s.  6d. 


14  VALUABLE  MEDICAL  AND  SURGICAL  WORKS 


SIR  CHARLES  SCUDAMORE. 

TREATISE  on  the  NATURE  and~CURE  of  GOUT  and  GRAVEL. 
By  Sir  C.  Scudamore,  M.D.  F.R.S.   Large  8vo.  4th  edit.  20s.  bds. 
By  the  same  Author, 
TREATISE  on  the  NATURE  and  CURE  of  RHEUMATISM.  15s. 
CASES  illustrating-  and  confirming'  the  Remedial  Power  of  the  Inhalation  of  IODINE  and 
CONIUM,  in  TUBERCULAR  PHTHISIS  and  various  Disorders  of  the  Lungs.  8vo. 
2d  edit.  7s.  6d. 

TREATISE  on  the  MINERAL  WATERS  of  BUXTON,  TUNBRIDGE  WELLS,  BATH, 
CHELTENHAM,  the  BEULAH  SPA,  (Norwood),  &c.   2d  edit.  8s. 

OBSERVATIONS  on  LAENNEC'S  METHOD  of  forming  a  DIAGNOSIS  of  the  DISEASES 
of  the  CHEST  by  means  of  the  Stethoscope.  5s. 

FURTHER  EXAMINATION  of  the  PRINCIPLES  of  the  TREATMENT  of  GOUT ;  with 
Observations  on  Colchicum.   8vo.  2d  edit.  6s. 

ESSAY  on  the  BLOOD.   8vo.  6s. 

PRINCIPLES  of  the  TREATMENT  of  GOUT ;  with  a  further  Examination  of  the  Effects 
of  Colchicum  as  a  Remedy ;  and  some  Observations  on  the  Use  of  Veratria  in  that 
Disease.   8vo.  2s.  6d.   


DR.  SEYMOUR, 

PHYSICIAN  TO  ST.  GEORGE'S  HOSPITAL ;   CONSULTING  PHYSICIAN  TO  THE  SEAMAN'S 
HOSPITAL;  AND  PHYSICIAN  IN  ORDINARY  TO  H.  R.  H.  THE  DUKE  OF  SUSSEX. 

THE  NATURE  and  TREATMENT  of  DROPSY;  considered 
especially  in  reference  to  the  Diseases  of  the  Internal  Organs  of  the  body  which  most 
commonly  produce  it.  Parts  1  and  2,  Anasarca  and  Ascites.  To  which  is  added,  an 
Appendix,  containing  a  Translation  of  the  Work  of  Dr.  Geromini  on  Dropsy,  from  the 
original  Italian.   By  Edward  J.  Seymour,  M.D.   1  vol.  8vo.  6s.  bds. 

By  the  same  Author, 

ILLUSTRATIONS  of  some  of  the  PRINCIPAL  DISEASES  of  the  OVARIA,  their 
TREATMENT,  &c.  8vo.  with  an  Atlas  of  14  Engravings  in  folio,  21s. ;  India 
Paper,  31s.  6d. 

OBSERVATIONS  on  the  MEDICAL  TREATMENT  of  INSANITY.   8vo.  5s. 


MR.  SHAW. 

NATURE  and   TREATMENT   of  the   various  DISTORTIONS 
to  which  the  SPINE  and  BONES  of  the  CHEST  are  subject. 

By  John  Shaw.   8vo.  10s.  6d. 


MR.  SKEY. 

A  NEW  MODE  of  TREATMENT  employed  in  the  CURE  of  various 
forms  of  ULCER  and  GRANULATING  WOUNDS.  By  Frederic  C.  Skey, 
F.R.S.  Assistant  Surgeon  to  St.  Bartholomew's  Hospital,  Lecturer  on  Surgery  at  the 
Aldersgate  School  of  Medicine,  &c.   8vo.  price  5s.  in  cloth. 


DR.  SOUTHWOOD  SMITH. 

SYSTEMATIC  TREATISE  on  FEVER.    By  Southwood  Smith, 
M.D.  Physician  to  the  London  Fever  Hospital.   8vo.  14s. 


MR.  SOLLY. 

THE  HUMAN  BRAIN:  its  Configuration,  Structure.  Development, 
and  Physiology,  illustrated  by  references  to  the  Nervous  System  in  the  lower  orders 
of  Animals.  By  Samuel  Solly,  Lecturer  on  Anatomy  and  Physiology  at  St. 
Thomas's  Hospital.   With  12  Plates,  12s.  6d.  cloth. 
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MR.  SPENDER. 

OBSERVATIONS  on  the  CAUSES  and  TREATMENT  of 

ULCEROUS  DISEASES  of  the  LEG.  By  J.  C.  Spender,  M.R.C.S.L.  1vol. 
8vo.  7s.  6d.    

MR.  STAFFORD. 

ON  PERFORATION  and   DIVISION  of  PERMANENT 

STRICTURE  of  the  URETHRA  by  the  LANCETTED  STILETTES ;  with  Observations 
on  the  Nature  and  Treatmentof  Spasmodic  and  Inflammatory  Stricture,  and  on  various 
otter  Urethral  Affections.  By  R.  A.  Stafford,  Surgeon  to  the  St.  Marylebone 
Infirmary,  Member  of  the  Royal  College  of  Surgeons,  &c.  8vo.  3d  edit,  greatly 
enlarged  and  improved,  9s. 


MR.  STANLEY. 

ACCOUNT  of  the  MODE   of  "PERFORMING   the  LATERAL 

OPERATION  of  LITHOTOMY.  By  Edward  Stanley,  Lecturer  on  Anatomy  and 
Physiology  at  St.  Bartholomew's  Hospital.   Royal  4to.  Plates,  15s. 


MR.  SWAN. 

ILLUSTRATIONS  of  the  COMPARATIVE  ANATOMY  of  the 

NERVOUS  SYSTEM.   By  Joseph  Swan.   In  4to.  Parts  I.  and  II.  10s.  6d.  each. 

By  the  same  Author, 

DEMONSTRATION  of  the  NERVES  of  the  HUMAN  BODY.    Imp.  folio,  with  50 

Engravings,  half-bd.  russia,  141. 
DEMONSTRATION  of  the  NERVES  of  the  HUMAN  BODY.   Being  the  whole  of  the 

foregoing  work,  on  25  Steel  Plates,  by  Finden.   4to.  11.  lis.  6d. 
TREATISE  on  DISEASES  and  INJURIES  of  the  NERVES.   8vo.  14s. 


MR.  SYME. 

A  TREATISE  on  DISEASES  of  the  RECTUM.  By 
James  Syme,  F.R.S.E.  Professor  of  Clinical  Surgery  in  the  University  of  Edinburgh, 
&c.   8vo.  5s.  boards.   

DR.  THOMAS. 

MODERN    PRACTICE   of  PHYSIC,   exhibiting    the  Character, 

Causes,  Symptoms,  Prognostics,  Morbid  Appearance,  and  improved  Method  of 
treating  the  Diseases  of  all  Climates.  By  Robert  Thomas,  M.D.  In  1  thick  vol. 
8vo.  9th  edit,  revised,  18s. 


DR.  A.  T.  THOMSON. 

ELEMENTS  of  MATERIA  MEDIC  A  and  THERAPEUTICS; 
including  the  recent  Discoveries  and  Analysis  of  Medicines.  By  A.  Todd  Thomson, 
M.D.  F.L.S.  &c.  Professor  of  Mat.  Med.  and  Therapeutics,  and  of  Medical  Jurispru- 
dence, in  the  London  University  College.   1  vol.  8vo.  21s. 

By  the  same  Author, 

LONDON  DISPENSATORY;  containing  Translations  of  the  Pharmacopoeias,  &c.  &c— 

A  New  Edition,  to  correspond  with  the  New  Pharmacopoeia.  8vo.  21s.  cl.  lettered. 
CONSPECTUS  of  the  PHARMACOPOEIAS.    10th  edit,  corrected  and  greatly  improved, 

containing  the  alterations  and  additions  of  the  last  London  Pharmacopoeia  and  the 

New  French  and  American  Remedies.   5s.  6d.  cloth  lettered  ;  or  6s.  6d.  roan  tuck,  as 

a  pocket-book,  gilt  edges. 
ATLAS  of  DELINEATIONS  of  CUTANEOUS  ERUPTIONS;  illustrative  of  the 
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